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.COX-2 SELECTIVE CARPROFEN FOR 
TRgATING PAIN AND INFLAMMATION IN DOQS 

FIELD OF THE INVEMTION 
The present invention concerns the treatment of pain and inflammation in dogs with 
ant(-inflammatofy agents which are non-steroidal antMnflammatory drugs (NSAIDs). and in 
particular such agents tiaving a reduced incidence of adverse gastro-intestinat side effects, 
since such side effects are a prevalent and potentially severe problem in dogs. 

BACKGROUND OF THE INVENTION 



As is welt known to artisans of ordinary skill In this fiekl. e.g,, veterinarians, the canine 
species, i.e., dogs, especially older dogs, are very susceptible to chronic inflammatory 

15 processes such as degenerative Joint disease. Because of the very large numt}er of dogs 
which are kept as pets or for utilitarian purposes such as guard dogs and seeing-eye dogs, 
there has been an ongoing effort to find phannaceutlcal agents which will impede or 
altogether stop the progress of such inflammatory disease processes in dogs, or at least 
ameliorate the symptoms of the inflammation such as pain and edema. One class of such 

20 pharmaceutical agents which has been invesUgated extensively for anti-Inflammatory and 
analgesic use in humans, and more recently in dogs, is that of the non-sieroWal anti- 
inflammatory drugs (NSAIDs). This type of anti-inflammatory dmg has been explored 
widely and new. improved agents of this type for use in humans have been discovered and 
developed over a period of decades. 

25 However, the use of NSAIDs in dogs has been more limrted. e.g.. only one such 

NSAID has t>een approved t>y the Food and Drug Administration, Committee on Veterinary 
Medicine (FDA/CVM), for use in dogs in the United States, and that has occurred only very 
recently. Consequently, there is less experience and knowledge in veterinary medicine 
about safety and efficacy issues surrouruJing the use of NSAIDs in dogs. In veterinary 

30 medicine, for example, the most common indication for NSAIDs is the treatment of 
degenerative joint disease (DJO). which in dogs often results from a variety of 
developmental diseases, e.g.. hip dysplasia and osteochondrosis, as ¥^ll as from traumatic 
injuries to Joints. In additk>n to the treatment of chronic pain and inflammation. NSAIDs are 
also useful In dogs for treating post*surglcal acute pain, as well as for treating clinical signs 

35 associated with osteoarthritis. 

This demand for canine NSAID therapy, combined with the absence of any approved 
NSAIDs for this purpose, has resulted in substantial off-label use in dogs of NSAIDs 
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approved for humans, someUmes wfth disastrous consequences. The veterinary Itterature 
ts replete with reports of gastrointestinal hemontiage. perforation and peritonitis in dogs 
associated with the use of NSAlDs approved for human use such as indomethadn, 
naproxen, aspirin, ibuprofen. and phenylkxitazone. Mthough such gastrointestinal adverse 
5 reactions afffUct human patients as wefl, 6ogs often receh^e inappropriately high doses 
t>ec8use of the lack of information about proper do^ng, and because of the inherently high 
degree of canine susceptibility to such gastrointestinal adverse reactions. There is. 
accordingly, a pressing need for safe yet effective NSAIDs in the treatment of pain and 
inflammation in dogs. 

10 While the search for safe and effective NSAID agents in canine therapy must deal with 

the potential for serious adverse gastrointestinal reactions, other adverse reactions Include 
kidney and liver toxicity. However, the most serious of these are the gastrointestinal effects 
such as single or multiple uk»rations. including perforation and hemorrhage of the 
esophagus, stomach, duodenum or small and large intestine. These adverse reactions are 

15 usually debilitating, but can often be severe, and occasionally can even be life-threatening. 
Indeed, the therapeutic index for the use of NSAIDs in dogs can be so low as to 
contraindicate such treatment. 

The expression "therapeutic index" Is sometimes generally defined as the ratio of the 
LDso to the EDso of a dmg, and is intended to be a statement of how selective the drug is In 

20 prxxJudng its desired effects. As used herein, however, the expression therapeutic index* 
Is more consistent with the definition utilized in the animal health field, which is the ratio of 
the maximum tolerated dose in the animal to the minimum effective dose in the animal. In 
the present invention the term "animal* refers, of course, to dogs. The maximum tolerated 
dose in a particular car\ine subject would typically t>e determined by a numl>er of different 

25 assays and techniques. For example, gastrointestinal hemorrtiage may t>e detennined by 
assay methods commonly used to detect occult Irfood in stool specimens, while endoscopy 
can be used to detect the occurrence of ulceration or perforation. Where the animal is 
euthanized as part of the study, autopsy can provide valuable information as well. 

It has been the expectation in tt)e art heretofore that any NSAID candidate, especially 

30 one for canine therapy, would have a low therapeutic index. The hope has always t>een 
that the therapeutic index was not so low so as to render the candidate unacceptae>le for 
use in dogs. Thus, an important aspect of the present invention was the surprlsir>g 
discovery that the anti-inflammatory compositions described herein have an extremely high 
therapeutic index when used for treatir\g pain arxi inflammation in dogs, and further that 

35 said anti-inflammatory compositions have unique possession of this unexpected property, 
virtually to the exclusion of all other NSAIDs. 
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A slonlficant body of kn«Mledge has accunuilated in recent years reoanI.no the 
mechanisms of action v^ereby NSAlDs achieve their anWnflammatory therapeutic results, 
as we« as whereby they produce serious oastrointestinal adverse 
time Whiie most of this body of icnowtedge has been gathered with respect to NSA.D 
.^.Usms Of action in humans. H is applicabie to a iarge extent to the same nr.e*an«ns 
Of action m doos. althouflh there is apparently some species specificity, as is further below- 
detailed. NATrth regard to the therapeutic efficacy of NSAIDs. it has long been Imown that 
the mechanism of action whereby NSAIDs reduce Inflammation is their ability to dlsn.pt the 
arachidonic acid cascade, which leads to the endogenous production of prostaglandins, 
thromboxanes and leukotHenes. These lipid compounds are referred to co"e<*ve.y^ 
■elcosanolds- because they are commonly derived from C« polyunsaturated fatty aads. 
the eicosenoic acids, the most abundant of which is arachidonic add. Arachidonic aad. 
which is c«.A». cis^A- eicosatetraenoic add. is the dominant precursor for 

many prostaglandins and leukotrienes which are mediators of inflammation. 

,n the first stage of the arachidonic acid cascade, arachidonic acid is released as a 
m resuR of tissue-specific stimuli by hormones or proteases, or by membrane perturbance. 

^ and involves the ac«on Of a specific phospholipase A.. A hee arachidonate results wiiich m 

the second stage of the cascade is acted on by the bifunctlonal enryme pro^glandm 
endoperoxlde synthase, also referred to as prostaglandin H synthase (hereafter PGH 
synthase), the fi«t activity of which is as a cyclr^xygenase. while the second achvrty 
involves a tw<M,lectmn reduction. Most NSAIDs act as Inhibitors of the cycio-oxygenase 
activHy of PGH synthase, and thereby blodc the production of various prostaglandins, which 
are locally acting hom,ones which carry out their functions by binding to spedfic cellular 
receptors. The prostaglandins are very potent but are also qulddy catabolized. Some of 
these prostaglandins are mediators of the Inflammatory process; however, some of these 
prostaglandins also have a gastmlntesllnal protecUve function. Bloddng production of 
these benefidal prostaglandins is one of the diief factors contributing to the adverse 
gastrointesunal reactions which are experienced with the use of NSAID therapy. 
Accordingly, there has been an ongoing seard, for phamiaceutical agents whidi. while 
acting as cyd.«>xygenase inhibitors, also by some additional mode of action or another, 
have substantially reduced gastrointestinal adverse readions and resulting side effeds. 

It has more lecentty been discovered that In humans and virtually alt other mammalian 
spedes whid, have been studied, that cydo-oxygenase (COX) comprises two isozymes, a 
constitutive enzyme (COX-1) and an indudble enryme (COX-2). whid, have different 
35 adivitles in various systems. The identification of the COX-2 Isozyme led to conjedure 
earty on that it might be responsible for the produdion of prostaglandins exdushrely or 
primarily at inflammator/ sites. Since this has now been shown to be the case, the 
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selective inhibition of the COX-2 isozyme wiH reduce inflammation wfthout th side effects 
of gastrointestinal toxicity. COX-1 and COX-2 have a 60% ru>moloQy, similar Km values, 
and the same arachidonic acid binding sites, txit COX*2 accepts a wider range of 
substrates than does COX-1 . 
5 Another m^bolic pathway leads from the atwve-mentioned arachldonate to the 

production of leukotrienes through the action of a Gpoxygenase. Some of these 
leukotfienes are also mediators of inflammation; accordingly, much effort has been 
expended in the search for pharmaceutical agents which are dual inhit>itor5 of both cydo- 
oxygenase and lipoxygenase. 



10 A partlcutar NSAIO which has been used to treat inflammatory diseases In dogs, and 
the only one up to the present time «vhich has been approved for use in the United States 

^ for that purpose by the Food and Drug Administration, Committee on Veterinary Medicine 

p. (hereafter FDA/CVM), is carprofen. Carprofen, racemic 6-chtoro^-methylcart)azote-2- 

4 acetic acid, belongs to the aryt propionic add class of NSAIDs. Other niembers of this 

15 class are, e.g., t>enoxaprofen. cicloprofen, fenoprofen, flurt>iprofen, furaprofen, indoprofen, 

U] ketoprofen, pirprofen, and suprofen. While these compounds are dosely related in 

'""'^ strudure. they may still possess different anti-Inflammatory and other biological properties. 



Carprofen, for example, has been shown to t>e a reiatively wealc inhit>itor of cydo- 
oxygenase, but has also been shown, in humans and various animal models, to decrease 

20 significantly the pain and swelling, and other symptoms of inflammation. These 
evaluations of carprofen are described in the technical literature, some of wttich is cited and 
discussed further t>elow. Carprofen has also been shown to be inactive with resped to 
lipoxygenase in the rat. and does not, presumak>ly, t>lodc produdlon of leulcotrienes. While 
the mode of adion of carprofen still appears to t>e unknown, H tias been demortstrated to 

25 have some acUv^ against phophofipase A2. 

DESCRIPTION OF THE PRIOR ART 
The current state of Knowledge in the art, as shown by the disdosures of the l>elow- 
discussed references, has t>een largely confused when trying to explain the mechanisms of 
30 action in dogs wheretTy carprofen is able to possess good anti-innammatory activity while at 
the same time exhibiting diminished adverse gastrointestinal and other reactions. The prior 
art has charaderized carprofen as havirig weak to no cydo-oxygenase inhibitor adivity, 
aruJ has conduded that it must, therefore, be operating by some altogether different 
mechanism of action. 

35 As already mentioned further atx>ve, recently the existence of the constitutive COX-1 

and indudble COX-2 isozymes has t>een reported, including their diverse roles in protecting 
the gastrointestinal mucosa end in mediatir>g inflammation, respectively. This has led, 
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naturally, to the investigation of compounds in a search for any which might, when used in 
dogs as well as other animals and humans. Inhibit only the inducibi COX-2 isozyme, £e., 
be selective COX-2 inhibitofs. These Investigations have included, in particular, evaluation 
of the Inhibitofy activity of the enantiomers of various NSAlOs, including especially 
5 ketoprofen. icetorolac, and flurbiprofen. These particular NSAIOs were examined for 
differences in Inhibitory potency in terms of one enantiomer vs. the other, as well as 
inhibitory potency in the case of each enantiomer treated separately, again^ the COX*1 
enzyme as compared to inhbitory potency against the COX-2 enzyme. The results of these 
Investigations showed that for all three NSAIDs, the enantiomers were equally potent 

10 against both the COX-1 and COX-2 enzymes. Thus, neither the R- nor the S-enantiomer of 
any of these NSAIDs showed any selectivity toward COX-1 or COX-2. While indeed there 
were difTerences in potency t>etween the enantiomers. with the S-enantlomer being the 
more potent in each case, with regard to COX-1 vs. COX-2 inhibition, each enantiomer 
showed equal inhibitory potency, /.e.. neither enantiomer was able to discriminate between 

15 the two isozymes. 

Accordingly, as a result of these investigations in the prior art. the current state of the 
art is that neither carprofen. nor any of the other classical NSAIDs having a cartx>xylic ackJ 
moiety, have been found to be selective COX-2 Inhibitors in dogs or any other species. 
These condusions have l>een reinforced by the disclosure in the prior art of the 

20 confonmation of the sequenced structures of the COX-1 isozyme, as well as of the COX-2 
isozyme, complexed with various inhibitors, at the level of their loasic functional molecular 
configurations. As a result of these reported studies, the art now teaches that carboxylic- 
add-group-containing inhibitors such as carprofen are inherently incapat>le of being 
selective COX-2 inhibitors. Thus far. only sulfonyt-moiety-containing compounds and 

25 nabumetone. a naphthalenyl-2-txJtanone compound, have t>een reported to be selective 
inhibitors of the COX-2 Isozyme. 

Also recently in the art, with the above-mentioned discovery of the existence of the 
constitutive COX-1 and irxlucit>le COX-2 isozymes, studies have been conducted using 
various species in order to ascertain the existence of any stereoselective inhibition specific 

30 to one or more of said sp)ecies. These investigations of the individual activity of the R- and 
S-enantiomers of certain NSAIDs on COX-1 vs. COX-2 inhibition in various spedes have 
reported that there Is a consisterrt potency difference t>etween R- and S-enantiomers of all 
chlral NSAIDs investigated. However, these studies have also reported that there is rK> 
spedes specific selectivity by either the R- or the &«nantiomer of any of the chirat NSAIDs 

35 investigated, with respect to COX-1 vs. COX-2. For example. It has been shown that while 
the S-enantiomer is. e.g.. three-times as potent as the R-enantiomer In inhibiting both the 
COX-1 and the COX-2 isozymes in a given spedes. that with respect to either of these 
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same isozymes, the S-enantiomer shows equal potency in Inhibiting both the COX-1 and 
the COX-2 isozymes, Le., the S-enantiomer shows no selective inhibition of COX-2 in that 
species. 

In view of the above-described state of the art, especially where dogs have been the 
5 species investigated, ft was wholly unexpected that, in accordance with the present 
invention, carprofen has been found to be a surprisingty potent inhibitor of the COX-2 
isozyme in the dog; and further that ft Is a selective COX.2 Inhibftor In the dog. Moreover, 
the selectivrty of carprofen against COX-2 is as much as two fold greater than that of 
virtually all other NSAIDs, Including cart)oxylio-acid-moiety.contalning NSAIDs. and 
10 purportedly COX-2 selective sulfonyl-moiety^ntalnfrig NSAIDs. The selection of 
carprofen as the preeminent selective Inhibftor of the COX-2 isozyme in dogs, from among 
all other NSAIDs, not only runs counter to the current teachings in the art, but is also a 
wholly unexpected discovery in terms of the surprising results achieved. The fact that all of 
Uie representative other NSAIIDs evaluated herein have been approved for administration 
15 to humans In the Unrted States, inlcuding even those that are presently available in 
commerce lends further credence to the soundness of these conclusions. 

In view of the above-described slate of the art. especially where dogs were the species 
investigated, ft was further wholly unexpected that, in accordance wfth the present 
invention, the S-enantiomer of carprofen has been found to be a highly selective inhibftor of 
20 the COX-2 Isozyme vs. the COX-1 isozyme in the dog, and that this is the case to a 
significantly greater extent than all crther NSAIDs or their S-enantiomers. indudir^ 
cart>oxylic-acid-moiety-containing NSAIDs. and purportedly COX-2 selective sulfonyl- 
moiety-containing NSAIDs. The selection of the S-enantiomer of carprofen as the 
preeminent and selecUve inhibftor of the COX-2 isozyme in dogs, which at the same time 
25 exhibfts Ifttle or no adverse gastrointestinal or other reactions in dogs, from among all other 
NSAIDs. not only runs counter to the current teachings in the art, Inrt is also a wholly 
unexpected discovery in terms of the surprising resutts achieved. The fact that all of the 
representative other NSAIDs evaluated herein have been approved for adminnistration to 
humans in the Unrted States, including even those that are presently available in 
30 commerce lends further credence to the soundness of these conclusions. 

In view of the above-described state of the art. especially where dogs were the species 
investigated, ft was still further wholly unexpected that, in accordance with the present 
invention, the S-enantlomer of carprofen has l>een found to have, by reason of fts being a 
highly selective inhibftor of the COX-2 isozyme, a surprisingly improved level of anti- 
35 inflammatory, analgesic and anti-pyretic activfty compared to that of all other NSAIDs, 
including those having a carboxylio-actd-moiety, or their S-enantiomers, as well as a 
surprisingly reduced level of adverse gastrointestinal and other reactions compared to that 
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of all other NSAIDs, induding those having a caitwxylic-acid-moiety, or their S- 
enantiomers. 

As already mentioned, carprofen betongs to the aryl propionic add dass of NSAIDs, 
and is as well a member of the sut>dass of such compounds which are substituted 
S cart>azole acetic adds. These compounds and their use as antMnflammatory. analgesic 
and antMheumatic agents are described In U.S. 3,896.145. The anlHnflamn^atory activity 
of carprofen in dogs was investigated by McKeliar et ai, and reported In "Pharmacolcinetics, 
tolerance and semm thromboxane Inhbltion of carprofen In the dog". Journal of Smaff 
Animai Practice. 31. 443^8, 1990. The biological acthmies of the individual (-)(R) and 
10 C+XS) enantiomers of carprofen. as well as of racemlc carprofen in dogs were further 
- Investigated by McKeliar et a/, and reported in "Stereospedfic pharmacodynamics and 
pharmacoiunetics of carprofen in the dog". J. Vet, Pt%armacoi, Therap. 17, 447-454, 1994. 
Reporting on the results of this investigation, the authors conduded that: 

1t]he mode of action of CPF [carprofen] remains unknown. . . . CPF administered as 
15 a racemic mixture or as either the (+)(5) or (-)(R) enantiomer did not significanlly 

inhibit the generation of TxBj from Wood or PGE2 and 12-HETE in inflammatory 

exudate, suggesting that it does not act as a conventional NSAID. 

A prinicpal mode of adion of most NSAIDs Is known to be inhibition of the 

enzyme cydooxygenase in the generation of inflammatory prostaglandins from 
20 arachWonic add. . , . The larpe number of mediators now known to be involved in 

innammation provide many pos^bte targets for anti-inflammatory drugs, and it is 

probable that CPF has its prindpal adion activity on one or a number of mediators not 

yet identified.' 

25 It was conduded that carprofen has a mode of action which Is "not primarily 

attributable* to cydo-oxygenase inhibition; and indeed, that the 'poor adivlty of carprofen 
against cydo-oxygenase, lipoxygenase and phospholipase suggest that its major mode of 
action may be by mechanisms other than eicosanoid inhibition.* 

Another study of carprofen in dogs was reported by Holtsinger et a/, in The 

30 Therapeutic Efficacy of Carprofen (Rinr\adyl-V^ in 209 Clinical Cases of Canine 
Degenerative Joint Disease*. V.C.O.T. 1992; 5: 140-4, The authors theorized from in v«rt) 
studies that carprofen might exert its anti-inflammatory adion. at least in part, by inhibitirtg 
neutrophil migration, and that this might explain how carprofen couU be equipotent with 
Indomethadn as an anti-Inflammatory agent, and yet have an ulcerogenic potential which 

35 was 16 times less. Nevertheless, the authors conceded the inherently subjective nature of 
their study, the ot>jective of which was to subjectively quantitate the level of lameness 
t>efore and after medication, since a previous study done Ixy M. P. Gorman at Hoffman- 
I^Roche Laboratories, using an experimental model of osteoarthritis, failed to show a 
statistically signiflcant difference between treated (carprofen) and non-treated (placebo) 

40 animals, as shown t>y unpublished data personalty communicated to Holtsinger et al. 
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A study of the use of carprofen to treat osteoaithrills in dogs was reported by Vasseiir 
ef a/, in •Randomized, controlled trial of the efficacy of carprofen, a nonsteroidai anti- 
inflammatory drug, In the treatment of osteoarthritis in dogs', J Am Vet Med Assoc, 206(6): 
807-611, 19d5. These investigators were also unable to explain the activity of carprofen, 
S They concluded, on the one hand, that prostaglandins are protective of the gastrointestinal 
mucosa, and that -carprofen, like other NSAIO. inhibits prostaglandin synthetase, blocking 
prostaglandin biosynthesis.' However, this conclusion was Inconsistent with the results of 
their study, which determined that •carprofen has minimal or no harmful effects on the 
gastrointestinal mucosa in dogs." 

10 A study of the use of carprofen to treat acute postoperative pain in dogs was reported 

by Lascelles ef a/, in •Postoperative analgesic and sedative effects of carprofen and 
pethidine in dogs'. Veterinary Record, 134: 187-191. 1994. These investigators were 
similarly confused as to the mode of action of carprofen. noting on the one harKi that 
"Carprofen ... at therapeutic doses, seems to be a poor inhibitor of prostaglandin 

15 synthetase (or cydo-oxygenase), the enzyme re5ponslt)le for the synthesis of inflammatory 
mediators produced by tissue damage*, while acknowledging on the other hand that 
"[njevertheless, studies have shown it to be a good analgesic for both acute and chronic 
pain.* 

A much eariier study which compared the biological activities of indomethacin to those 

20 of the stereoisomers and recemate of carprofen in humans was done by Gaut et a/, and 
reported in •Stereoisomeric Relationships Among Antninflammatory Activity, Inhibition of 
Platelet Aggregation, and Inhibition of Prostaglandin Synthetase', PROSTAGLANDINS, 
Vol. 10, NO. 1. July 1975. The study conckjded that the carprofen racemate, unlike 
Indomethacin. would have no effect on platelet aggregation and thus would produce no 

25 prolongation of bleeding time at doses possessing anti-inflammatory activity. The data 
from the study also suggested that the carprofen racemate and [S] isomer have greater 
specificity toward anti-arthritic activity and are less ulcerogenic than indomethacin. 

A portion of the advances in prostaglandin research which were presented in 1994 at 
the 9th International Conference on Prostaglandins and Related Compounds focused on 

30 COX-2 selectivity. A meeting report presented by BatUstini ef a/, entitled "COX-I and COX- 
2; Toward the Development of More Selective NSAIDs" and published in DN&P, 7(8). 
October 1994. contained comparative data obtained from a large vanety of cell types. 
Including human, mouse or rat types, using different stimuli, as reported in the technical 
literature reviewed and cited by Battistini et a/. Data demonstrating ICso values against 

35 COX-1 and COX-2 for numerous anti-inflammatory compounds, including carprofen. was 
presented, and the ratio of COX-2/COX-1 was used to determine COX-2 selectivity. 
Inverting the ratios reported by Battistini ef a/, so as to t)e consistent with those used herein 
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to facaaate comparison, the most COX-2 selectJve compounds had ratios of 1428.57 to 
SO 000.00. The ICo (mM) values of carpiofen for both the COX-1 and COX-2 Isorymes 
were showm as being exactly the same (1 0.96) to give a ratio of 1 .00. dearty demonstrating 
that caipitrfen has no COX.2 selectivity. The values cited by BattteHni et al. were origlnaUy 
5 reported by Akaiasereenont ef al. In -Relative Potency of Nonsteroid AntMnflammatory 
Drugs As Inhibitors of CyckM)xygenase-1 or Cyckwwygenase-r, Br. J. Pharmacol.. 
Proceedings Supp. No. 183P. 5-7 January 1994; and by the same group in MitcheU ef at. 
•selectivity of nonsteroidal antiinflammatoiy drugs as Inhibitors of constitutive and inducible 
cydooxygenase-. Pmc Nat Acad Sd USA, 90: 11693-7. 1993. The IC» (pg/ml) values (n = 
10 9) of carprofen inhlbiUon of COX-1 (derived fmm bovine aortic endothelial cells) and COX.2 
(derived f.t>m lipopolysaccharide stimulated J774.2 macrophages) were 3 ± 0.41 and 3 ± 
X 1 72. respectively, to give a ratio of 1.00. This is in complete contrast to the data for 

2 several compounds which were shown to have from 1000 to 4000 times more selecthrity for 
% COX -2. The report observed that none of the selecMve COX-2 inhibitors described are 
jl 15 cart)oxylic adds. lIKe the vast majority of existing NSAIDs. induding carprofen. Indeed, all 
?! of the COX-2 seledive inhibitors have a sulfonyl group hi the molecule, which in the case 
S of meloxicam is incorporated into its 1.2-benzothia2ine.1.1 -dioxide ring stnidure. If this 
> correlation holds, the report speculates, the Arg 150 residue of the COX protein would not 

3 be an essential binding site for seledive Inhibitors of COX-2. Arg is essential for COX 
S 20 activity because it binds the terminal cart)Oxyl group of aradiWonlc add. and is thus most 

^ likely the binding site for the carboxylic add functional group of most existing NSAIDs. 

^ Accomingiy. an inhibttor whid, was seledh^e for COX-2 would be expeded to bind to a 

feature whidi was unique to the COX-2 isozyme protein stnidure. and not to a feature 
whidi was common to both the COX-1 and COX-2 isozyme protein stmdures. 
25 An even more spedfic interpretaUon of the molecular interadions of the dassical 

NSAIDs and COX-2 selective inhibitofs with the protein stnidure of the PGH synthase 
enzyme, more commonly known as the cydooxygenase enzyme, was reported by 
Kunimbail et al. in -Stmdural Basis for SelecHve InhibHion of Cydo.oxygenase-2 by Anti- 
Inflammatory Agents-. NATURE 384. 644-648. December 1996. This interpretation Is 
30 based on the reported stnjdures of unliganded murine COX-2 and complexes with 
flurt)iprofen. Indomethadn. and SC558. a seledive COX-2 inhibitor having a 
phenylsulfonamkle group but no cartxixyllc add group, detemiined at 3.0 to 2.5A resolution. 

The subjed report indicates that the human and murine COX-2 enzymes are expeded 
to be very similar because of the 87% identity and strid sequence conservation In the 
35 cydo-oxygenase active site. Rurtjiprofen. a slow-Wndlno competitive Inhibitor of both 
COX-1 and COX-2. binds In the long hydrophobic channel and exdudes substrate from the 
cydo-oxygenase adive site. SC.558 Is a diaryl heterocydic inhibHor with a central 
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pyrazole ring and a sulfonamide group attached to one of the aryl rings. In COX-2 the 
Channel that leads from membmne to the cycloK.xygenase active stte fo*s at the SC558 
binding s«e. with one branch fonning a cavity that accepts the bromophenyl ring of SC558. 
whlletheotherbranchformsapocketwhlchlsvlrtuanyinaccesslblelnthecox-l stnicture. 

5 but Which accommodates the entire phenyteulfonamide moiety in COX-2. This pocket is 
more accessible In COX-2 because vaUne is substituted for isoleudne. which has a larger 
side chain, at position 523. Access of the phenyteulfonamide group to the new pocket in 
COX-2 is facilitated by another teoleucine to valine change at posftion 434. which fom« a 
molecular gate extending across the new hydmphilic pocket Finally, at position 513 

10 histidlne in COX-I Is replaced by arginine in COX-2. and superposition of the two enrym^ 
suggests that the Imidazole ring of htetkline in the COX-1 enzyme wouW not extend 
sufficiently for direct inter«*ions with the sulfonamkle gmup of SC558. as te the case wrth 
arginine in the COX-2 enzyme. The sublect report notes that in each of the above- 
described three instances, the inhibition pmfile of COX-2 is altered dramaUcally by mutation 

15 of a single amino acid. 

The subject report goes on to conclude that it appears prebable that the primary 
detem^inant of COX-2 seiectlvHy in the diaryl heterecydic class of inhibitors to which SC- 
558 belongs is the phenytsulfonamide moiety. However, the absence of a cartxjxylate 
group is also significant. The arginine at position 120 with its guankHnium group « one of 
20 the few charged residues in the hydrophobic cydo^xygenase channel, and it stabriaes the 
cartwxylate of dassical NSAIDs sud, as flurtxprofen by way of diarge-diarge interadion. 
The absence of sud, a cartx>xylate gmup In SC558 Is pmbably also a significant 
component of Its COX-2 seledivity. This condusion is supported by the results of attempts 
to improve its potency against COX-2 by incorporating an addic group on the pyrazole of 
25 the diaryl heterocydic strudure. whid, has consistenUy led to poor seledivity. 

The subjed report embodies the first example of a membrane protein being 
successfully studied as a target in strudure-based dmg design, and appreximates the 
cun^nt state of the art concerning the strudure/adlvity relationships of NSAIDs to the 
cydo^jxygenase isozymes and their resulting anti-inflammatory adivity vs. their adverse 
30 gastrointestinal readlons. It is within the context of this state of the art thai the present 
invention will be seen to be a wholly unexpeded development whid) provides, surprisingly, 
an optimum efficacy/safety profile for the treatment of inflammation in dogs. 

The possibiTrty of enantioseledive Inhibition of the COX-2 Isozyme was Investigated 
and reported by Carabaza ef a/. In -Stereoseledlve Inhibition of IndudWe Cydooxygenase 
35 by Chiral NonsteroWal Antiinflammatory Drugs'. J COn Pharmacol 1996: 36:505-512. The 
stereoseledive inhibition of COX-2 by ketoprofen. flurt>lprofen. and ketorolac was studied in 
three different In vitro systems, and the results were compared with the inhibition of COX-1 
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in three parallel in vUro models. It was tound that both Isozymes were inhibited by the S- 
enaiTtiomeis of all three NSAlDs on an equal potency basis; but that the R^nantlomers of 
all three NSAIDs Inhibited both Isozymes with significantly and cofrespondlngly less 
potency. Put another way. all three R-enantiomeis exhibited equal potency in InhibWng 
txrth COX-1 and COX-2, but all of their potency levels were much lower than those of the 
conBspondina S-enantiomers in all cases. The 'slgnlflcant degree of enantloselectivity 
referred to In this reported study refers only to R- vs. S-. and does not refer to the COX-2 
selecuvity uniquely exhibited by the S^nantiomer of carprofen. in accordance with the 
present inveiTtion. 

<|tl„i yMARY OF THE IMVENTION 

In accordance with the present Invention there is provided a method of treating or 
preventing pain and inflammatory processes and diseases in a member of the species 
Canis famwaris in need of such treatment, comprising administering to said member a 
therapeutically effective amount for treating pain and inflammation, of an anti-inflammatory 
inhibftor of cyclo.oxygenase-2 (COX-2) for which therapeutic IC* potency in said member 
is at least 20 fold greater, preferably at least 30 fold greater, more preferably at least 40 
fold greater, more preferably sUII at least 50 fold greater, even more preferably at least 75 
fold greater, and most preferably at least 100 fold greater than cycto-oxygenase-1 (COX-1) 
therapeutic IC50 potency in said member wherein said Inhibitor is a member selected from 
the group of antl-lnfiammatory compounds consisting essenUally of salicylic add 
derivatives, p-aminophenol derivatives; indole and indene acetic adds; heteroaryl acetic 
acids: arylproplonic adds; anthranllic adds; enollc adds; and alkanones. 

There is further provided the above-described method of treaUng or preventing pain 
and inflammatory processes and diseases In a member of the spedes Canis tamUlaris 
wherein said Inhibftor comprises a compound of the fomiula: 




Formula (I) 

wherein: 
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where A is hydroxy, (Ci - C4)alkoxy, amino, hydroxy-amino, rnono-(Ci -C2)allcylamino, dl- 
(Ci -C2)a«cylamlno; X and Y are independently H or (Ci - C2)allcyi; and n is 1 or 2; 
is halogen. (Ci • C3)allcyl. trffluofomethyl. or nttro; 
5 Is H; (Ci - C2)allcyl; phenyl or phenyHCi - C2)allcyl, where phenyl is optionally 

mono-substituted by fluoro or chloro; -C(»OH^ where R Is (Ci - C2)alkyl or phenyl, 
optionally mono-substituted by fluoro or chloro; or .C(«0>-0-R^ , where R^ Is 
(Ct - C2)alkyl; 

where X and Y are different, the (-)(R) and (+)(S) enantiomers thereof; and all 

10 pharmaceutically acceptable salt forms, prodrugs and metabolites thereof which are 
therapeutically active for treating or preventing pain and inflammation. Where the inhibitor 
of Formula 0) exists as (-)(R) and (+)(S) enantiomers. in accordance with the present 
invention there is provided the (+)(S) enantiomer alone, or where both enantiomers are 
present together, there is provided a racemic or a non-racemic mixture thereof. 

15 There is further provided the alx)ve-described method of treating or preventing pain 

and inflammatory processes and diseases wherein said cyclo-oxygenase-2 (COX-2) 
therapeutic ICso potency of the Inhibitory compound of Formula (1) is at least 100 fold 
greater than said cydo-oxygenase-l (COX-1) therapeutic ICso potency thereof; wherein one 
of X and Y is H and the other is methyl; and wherein vrtien both resulting enantiomers are 

20 present together. (+)(S) enantiomer is present In amount of at least 75%. In particular, 
there is provided the above-descritjed method wherein for Formula (I), for R^ . n = 1. one 
of X and Y is H and the other is methyl, and A is hydroxy. {Ci - C2)alkoxy. or amino; R* is 
halo, especially chloro. or triftuoromethyl; and R* Is H. methyl, acetyl, benzoyl, or acetyloxy; 
and wherein when both resulting enantiomers are present together. (+)(S) enantiomer is 

25 present in amount of at least 85%, preferably at least 90%, more preferably at least 95%. 
and most preferably at least 99%. 

There is still further provided the above-described method in which said inhibitor 
comprises e-chloro-a-methyl-9H-cart>azole-2-acetic add; and wherein when kx>th resulting 
enantiomers are present together. (**-)(S) enantiomer is present in amount of at least 85%. 

30 preferably at least 90%, more preferably at least 95%. and most preferably at least 99%. In 
particular, there is provided the above^escrlbed method In which said lnhit>itor Is 
comprised entirely of (♦)(S)-enantiomer of 6-chloro-a-methyi-9H-cart>azole-2-acetic acid. 

There is also provided in accordance with the present invention a method of 
selectively inhibiting sut>stantially only indudble cydo-oxygenase-2 (COX-2). with 

35 substantially no inhibition of conresporiding cor>stitutive cydo-oxygenase-1 (COX-1). and 
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thereby treating or preventing pain and inflammatory processes and diseases associated 
therewith in a member of the species Canfe fymmris in need of such treatment, comprising 
administering to said member a therapeutically effective amount for treating pain and 
inflammation, of an anti-inflammatory compound of Formula (I) above where , X , Y , n 
5 , A . , and are as defined; including the (-K^) and (+)(S) enantiomers; and all anti- 
inflammatory therapeutically active and phant»aceutically acceptable salt fonns, prodnjgs 
and metabolites of the above-recited compounds. Where the inhibitor of Formula (0 exists 
as (-)(/?) and (+){S) enantiomers. in accordance with the present Invention there Is provided 
the (+)(S) enantiomer alone, or where Mh enantiomers are present together, there is 
10 provided a racemic or a non-racemic mixture thereof. 

There Is further provided the above-redted method of selectively inhibiting 
substantially only inducible cyclo-oxygenase-2 (COX-2). wherein said inhibitor comprises 6- 
chlorD-a-methyl-9H-cart>azole-2-acetic add; and wherein vrhen both resulting enantiomers 
are present. (+)(S) enantiomer is present in amount of at least 85%. preferably at least 
15 90%. more preferably at least 95%, and most preferably at least 99%. In particular, there is 
provided the above-described mettiod In which said inhibitor Is comprised entirely of (♦XS)- 
enantiomer of e-chlor(Ka-methyt-9«-cart3azoIe-2-acetic add. 

There is further provided both of the above-described methods wherein said 
therapeutically effective amount of an anti-inflammatory compound of Formula (I) as 
20 defined, and espedally of saM (♦)(S>-enantiomer of 6-chloro-a-mettiyl-9H-cart)azole-2- 
acetic add. is administered systemically to said member of Canis famWaris, wherein said 
systemic administration comprises: (1) injedion or infusion into suitable body tissues or 
cavities of a pharmaceutical composKlon containing said inhibitor in suitable liquid form for 
delivering said inhibitor by systemic administration which is intraarterial, intra- or 
25 transdemial, subcutaneous. Intramuscular, intraspinal. Intrathecal, or intravenous, where 
said inhibitor is: (a) contained in solution as a solute; (b) contained in the discontinuous 
phase of an emulsion, or the discontinuous phase of an inverse emulsion which inverts 
upon injedion or infusion, said emulsions containing suitable emulsifying agents; or (c) 
contained in a suspension as a suspended solid in colloidal or microparticulate fonm. said 
30 suspension containing suitable suspending agents; (2) injedion or infusion into suitable 
body tissues or cavities of a r>harmaceutical composition containing said inhibitor in suitable 
liquid fomn to sen/e as a depot for delh/ering said inhibitor by systemic administration, 
wherein said composition provides storage of said inhibitor and thereafter delayed-, 
sustained-, and/or controlled-release of said inhibitor for systemic distribution; (3) 
35 instillation, inhalation or insufflation into suitable body tissues or cavities of a 
phamnaceutical composition containing sakJ inhibitor in suitable solid form for delivering 
said inhibitor, where said inhibitor is: (a) contained in a solid implant composition which is 
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instalted in suitable txxly tissues or cavities, said composition providinQ delayed-, 
sustained-, and/or comrotled-release of said inhibitor; (b) contained in a particul^e 
composition wtilch Is Inhaled into the lungs; or (c) contained In a particulate composftion 
which Is Mown Into suitable body tissues or cavities, where said composition optionally 

S provides delayed-, sustained-, and/or controlled-release of said inhit>itor, or (4) Ingestion of 
a phamiaceutical composition containing said inhibitor in suitable solid or liquid fonm for 
peroral delivery of said InhibHor. where said inhibitor is: (a) contained in a solid dosage 
form: or (b) contained In a liquid dosage form. Suppositories may be regarded as a special 
type of Implant, since they comprise bases which are solid at room temperature but melt at 

10 body temperature, slowly releasing the active ingredient with which they are impregnated 
Into the surrounding tissue of the body, where the active ingredient becomes absorbed and 
transported to effect systemic administration. Dosage forms which permit transdermal and 
transmucosal administration to achieve systemic delivery are also contemplated, especially 
Including transdermal patch technology. 

15 There is further provided the above-described method of treating or preventing pain 

and inflammation comprising ingestion or administration of a solid peroral dosage form 
selected from the group consisting of delayed-release oral tablet, capsule, capiat, lozenge, 
troche, and multiparticulates, enteric-coated tabl^ and capsules which prevent release 
and absorption in the stomach to facilitate delivery distal to the stomach of the dog, 

20 sustained-release oral tablets, capsules and microparticuiates which provide systemic 
delivery of the active ingredient in a controlled manner over a 24-hour period, a fast- 
dissolving tablet, encapsulated solutions, an oral paste, a granular form incorporated in or 
to be incorporated in the food of the dog being treated, and a chewable form in which said 
inhibitor active ingredient is consumed along with the palatable chew, or may alternatively 

25 be delivered by leaching from the body of the chew ¥/hich is not consumed, during 
mastication by the dog being treated. Still further, there is provided said method 
comprising ingestion of a liquid peroral dosage form selected from the group consisting of a 
solution, suspension, emulsion, inverse emulsion, elixir, extract, tincture, and concentrate, 
optionally to be added to the drinking water of the dog being treated. Any of these liquid 

30 dosage fonns. when formulated in accordance with methods well Icnown in the art. can 
either be administered directly to the dog being treated, or may be added to the drintcing 
water of the dog being treated. The concentrate liquid form, on the other hand, is 
formulated to t>e added first to a given amount of water, from which an aliquot amount may 
be withdrawn for administration directly to the dog or addition to the drinking water of the 

35 dog. 

There is stilt further provided the above-descrit>ed methods wherein sakJ 
therapeutically effective amount of an anti-Inflammatory compound of Formula (!) as 
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defined, is administered locally to a site of inflammation in said member of Canis famiSaris. 
There is still further provided said nnethod of local admlnistraUon wherein said local 
administration comprises: (1) injection or infusion mto a local site of inflammation of a 
phanmaceutical composition containing said inhibitor in suitable liquid fomn for deliverinQ 
S said inhibitor by local administration which is intraarterial, intraarticular, intrachondrial. 
intracostal, Intracystic, intra- or transdemnal, intrafasicular, intraligamentous, 
intramedulary. intramuscular, intraneural, intraosteal. intrapelvic, intrapericardial. 
intraspinal, intrastemal. intrasynovlal, intratarsal, or Intrathecal; including components 
which provide delayed-release. controlled-release, and/or sustained-release of said inhibitor 

10 Into said local site of inflammation: where said inh&itor Is contained: (a) in solution as a 
solute: (b) in the discontinuous phase of an emulsion, or the discontinuous phase of an 
inverse emulsion which inverts upon injection or infusion, said enuilsions containing 
suital:>le emulsifying agents; or (c) in a suspension as a suspended solid in colloidal or 
microparticulate form, said suspension containing suitable suspending agents; (2) injection 

IS or infusion of a pharmaceutical composition containing said inhibitor in suitable Ik^uid fonm 
to serve as a depot for delivering said inhibitor to said local site of inflammation; wherein 
said composition provides storage of said inhibitor and thereafter delayed-, sustained-, 
and/or controlled-release of said inhibitor into said local site of inflammation; or (3) 
Instillation, inhalation or insufnation of a pharmaceutical composition containing said 

20 inha)itor in suitable solid form for delivering said inhibitor to said local site of inflammation, 
where said inhibitor Is contained: (a) In a solid implant composition which is installed in said 
local site of inflamnriation. said composition optionally providing delayed-, sustained-, 
and/or controlled-release of said inhibitor to said local site of innammation; G>) i" ^ 
particulate composition which is inhaled Into a local site of inflammation comprising the 

25 lungs: or (c) In a particulate composition which is blown into a local site of inflammation, 
where said composition optionally provides delayed-, sustained-, and/or controlled-release 
of said inhibitor to said local site of inflammation. Other speciflc dosage forms for local 
administration are also within the scope of the present invention. For example, 
compositions to be applied to the skin, preferably with enhancement of at>sorption by 

30 mechanical worlung of the composition into the skin as by rubbing, may be used to deliver 
the inhibitor active ingredient into a local area, such as an inflamnr>ed joint, in need of such 
treatment. Such compositior\s may t>e in the form of gels, lotions, Iralms. ointments, and 
other formulattoris designed for topical application. 

There is still further provkjed the alx>ve-described methods wherein the therapeutically 

35 effective amount of anti-inflammatory inhibitor is administered to sakj memt>er of the 
species Canis famitiahs in an amount, expressed as mg per kg of body weight of saki 
menr\ber per day. ranging from about 0.01 mg/1cg to alx>ut 20.0 mg/kg/day, preferal>ly from 
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about 0.1 mg/ko to about 12.0 mo/kO/<toy, mora preferably from aboul 0.5 WQ/kQ to about 
10.0 mg/ko/day, and most preferably from about 0.5 mg/kg to about 8.0 mg/kg/day. 
Administration of S-chloro^nr»ethyt-9H^rt>azole-2-«cetlc acki Is typlcaily provided by 
dosing at a rate of about 4.0 n)g/kg/day. 
5 There is additk>nalty provkled in accordance with the present invention a 

phamiaceutlcal composition for treating or preventing pain and inflammatory processes and 
diseases in a member of the species Cants f^mSiaris in need of such treatment, comprising 
a pharmaceutically acceptable carrier together vwith a therapeuUcally effective amount for 
treating pain and inflammation, of an antHnflammatory inhibftor of cyclo-oxyoenase-2 
10 (COX-2) for which therapeutic IC50 potency in sakS member is at least 20 fold greater, 
preferably at least 30 foW greater, more preferably at least 40 foW greater, more preferably 
still at least 50 foW greater, even more preferet>ly at least 75 foW greater, and most 
preferably at least 100 fold greater than cydo-oxygenase-l (COX-1) therapeutic ICso 
potency in sakj member wherein saki inhibitor is a member selected from the group of 
15 anti-inflammatory compounds consisting essentially of saUcyfic acW derivatives; p- 
aminophenol derivatives; indole and indene acetic ackis; heteroaryl acetic ackls; 
arylproptonk: acids; anthranilic ackls; enolk: adds; and atkanones. 

There is further provkled the above-described pharmaceutkal composition wherein 
sakJ inhibitor is a member selected from the group consisting of aryipropionic acids; and 
20 further still. sakJ inhibitor is a compound of above-defined Formula (I). There is further 
provided the above-described pharmaceutical composition wherein the cyclo-oxygenase-2 
therapeutic (COX-2) IC50 potency of the inhibitory compound of Fonnula (I) is at least 100 
foW greater than the cyclo-oxygenase-1 (COX-1) therapeutic IC50 potency thereof; and 
wherein one of X and Y is H and the other is methyl; and wherein when both resulting 
25 enantiomers are present. (+)(S) enantiomer is present in amount of at least 75%. In 
particular, there is provided the above-described pharmaceutical composition wherein for 
Formula (1). for . n = 1 , one of X and Y is H and the other is methyl, and A is hydroxy, 
(C, - C2) alkoxy. or amino; R* is chloro or trifluoromethyl; and is H, methyl, acetyl, 
benzoyl, or acetyloxy; and wherein when both resulting enantiomers are present together. 
30 (♦)(S) enantiomer is present in amount of at least 85%, preferably at least 90%, more 
preferably at least 95%, and most preferably at least 99%. 

There is still further provkled the above- and beiow-described pharmaceutical 
compositions in which sakl inhibitor comprises &-chloro-a-methyl-9H-carbazoie-2-acetic 
acid; and wherein when t>oth resulting enantiomers are present together. (+)(S) enantiomer 
35 is present in an amount of at least 85%. preferably at least 90%, more preferably at least 
95%. and most preferably at least 99%. In particular, tiiere is provkled the above- and 
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bek>wM*escribed phaniwceuUcal composition In wh^ ntirely f 

(♦)(S) enantiomer of 6-chloro-a-methyl-OH-cart>azole-2-aoetic acid. 

There is also provided the at>ove-desci1t>ed and belawKlescrtt)ed pharmaceutical 
compositions wherein the therapeutically effective amount of anti-inflammatoiy Inhibitor 
present Is sufficient, in the context of the dosage regimen and administration parameters 
employed, to provide a member being treated with an amount of said inhibitor, expressed 
as mg per kg of body weight of said member per day. ranging from about 0.01 mg/kg to 
about 20.0 mg/kg/day. preferably from about 0.1 mg/kg to about 12.0 ntg/kg/day. nwre 
preferably from about 0,5 rngfkQ to about 10.0 mg/kg/day, and most preferably from about 
0.5 mg/kg to about 8.0 mg/kg/day. Administration of 6-chloro-a-methyl-9H-cartoazole-2- 
acetic ackl is typically provkled by dosing at a rate of about 4.0 mg/kg/day. 

There is further provkled a pharmaceutical composition for treating or preventing pain 
and inflammatory processes and diseases in a member of the species Canis fsmtUahs in 
need of such treatment, by selectively inhibiting substantially only inducible cydo- 
oxygenase-2 (COX-2), with substantially no inhibition of con«ponding constitutive cydo- 
oxygenase-1 (COX-1), and thereby treating or preventing pain and inflammatory processes 
and diseases associated therewith in said member comprising a pharmaceutically 
acceptable carrier together with a therapeutically effective amount for treating pain and 
inflammation, of an anti-inflammatory inhibitor of cydo-oxygenase-2 (COX.2) comprising a 
compound of Formula (I) herein. In particular, there is provided said pharmaceutical 
composfUon wherein for R^. n = 1. one of X and Y is H, and the other is methyl, and A is 
hydroxy. (Ci -Cj) alkoxy, or amino: is chloro or trifluoromethyl; and is H. methyl, 
acetyl, benzoyl, or acetyloxy; and (+)(S) enantiomer is present in amount of at least 99%. 
Especially, sakl inhibitor is comprised entirely of {+)(S)-€nantiomer of 6-chlon>ot-methyl- 
9H-cart)azoie-2-acetic add. Preferably in sakj pharmaceutical composition. saW 
therapeutically effective amount of said inhibitor is from about 0.5 mg/kg/day to about 8.0 
n^g/kg/day. 

There is still further provkled the above-described pharmaceutical composition in a 
dosage form which can provide the required therapeutically effecUve amount for treating 
pain and innammatlon, of anti-inflammatory inhibitor in a convenient regimen. However, a 
number of the above- and below-described pharmaceutical compositions are intended to be 
long-ading. /.e.. providing inhibitor activity for tonger than just hours or a single day. and 
Instead provkito>g such activity for several days up to a week or more, e.g., a sustained- 
release oral composHion. The implants and depots in particular are examples of such long- 
acting pharmaceutical compositions, and some of these are intended to provide inhibitor 
activity for up to a month or more. The required therapeutically effective amount of 
inhibitor necessary to treat or prevent pain and Inflammation, expressed as the mg per kg 
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of body weight of said member of species Canis tamSaris per day. ranges from about 0.01 
mglko to about 20.0 mgfl«/day. preferably from about 0.1 mgng to about 12.0 mgfltg/day, 
more preferably from about 0.5 mg/kg to about 10.0 mg/kgMay, and most preferably from 
about 0.5 monta to about 8.0 mgfl50«ay- Administration of ft<filoro-armethyl-9H- 
5 cart>azote-2-acetic add is typically provided by dosing at a rate of about 4.0 mg/kg/day. 

In particular, there Is further provided the above-described pharmaceutical 
compositions wherein said therapeutically effective amount for treating pain and 
inflammaHon. of an anti-Inflammatory Inhibitor, is provided in a dosage fomi suitable for 
systemic administration to said member of Canis famOiaris. wherein said pharmaceutical 
10 composition contains said inhibitor in suitable liquid form for delivering said inhibitor by: (1) 
injection or infusion which is intraarterial, intra- or transdermal, subcutaneous, 
intramuscular, intraspinal. Irtralhecal. or intravenous, wherein said InhlWtor. (a) is 
contained In soluUon as a solute; (b) is contained in the discontinuous phase of an 
emulsion, or the discontinuous phase of an inverse emulsion which inverts upon injection or 
15 Infusion, said emulsions containing suitable emulsifying agents; or (c) Is contained in a 
suspension as a suspended solid in colloidal or microparticulale fomn. said suspension 
containing suttable suspending agents; (2) injection or infusion into suitable body tissues or 
cavities as a depot, wherein said composition provides storage of said inhibitor and 
thereafter delayed-, sustained-, and/or controlled-release of said Inhibitor for systemic 
20 distribution; (3) instillation, inhalation or insufflation into suitable body tissues or cavities of 
said phamiaceutical composttlon in suitable solid form, where said inhibKor. (a) is contained 
in a solid implant composition providing delayed-, sustained-, and/or controlled-release of 
said InhibHon (b) Is comained in a particulate composition to be Inhaled into the lungs; or 
(c) is contained In a particulate composition to be blown into suitable body tissues or 
25 cavrties. where said composition optionally provides delayed-, sustained-, and/or controlled- 
release of said Inhibitor, or (4) ingestion of said phamiaceutical composition in suitable 
solid or liquid form for peroral delivery of said inWbitor. where said inhibitor, (a) is contained 
in a solid dosage form; or (b) Is contained in a liquid dosage form. 

Particular dosage forms of the above-described phannaceutical compositions include 
30 suppositories as a special type of implant, comprising bases which are solid at room 
temperature but meH at body lemperature. slowly releasing the active ingredient with which 
they are impregnated into the surrounding tissue of the body, where the active ingredient 
becomes absort)ed and transported to effect systemic administration; solid peroral dosage 
forms selected from the group consisting of delayed-release oral tablet, capsule, caplet. 
35 lozenge, troche, and multiparticulates, enteric-coated tablets and capsules which prevent 
release and absorption in the stomach to facilitate delivery distal to the stomach of the dog. 
sustained-release oral tablets, capsules and microparticulates which provide systemic 
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delivery of the active Ingredient in a controlled manner over at least a 24-hour period, a 
fast-dissolvino tablet, encapsulated solutions, an ral paste, a granuJar fomi mcoiporated In 
or to t>e incorporated In the food of the dog being treated, and a chewable form in which 
said inhlNtor active ingredient is consumed along with the palatable chew, or may 
altematively be delivered by leaching from the body of the chew wWch Is not consumed, 
during mastication by the dog being treated; liquid peroral dosage fomw selected from the 
group consisting of solutions, suspensions, emulsions. Inverse emulsions, elbdrs. extracts, 
tinctures, and concentrates. opUonaUy to be added to the drinking water of the dog being 
treated. Any of these liquid dosage fonns. when formulated in accordance with methods 
well known in the art. can either be administered dIrecUy to the dog being treated, or may 
be added to the drinking water of the dog being treated. The concentrate liquM form, on 
the other hand, is forrhulated to be added first to a given amount of water, from which an 
aliquot amount may be withdrawn for administration directly to the dog or addition to the 

drinking water of the dog. 

There is further provkled the above^escribed phamMceutical compositions wherein 
saki therapeutically effective amount for treating pain and Inflammation, of saW anti- 
inflammatory inhibitor. Is provided in a dosage form suitable for local administration to a 
site of inflammaUon In saki member of Canis famiBaris. wherein sakl pharmaceutical 
composition contains saw Inhibitor in suitable Ik^uki form for delwering saW Inhibitor by: (1) 
ir^tectlon or infusion into a local site of inflammation, which is Intraarterial, intraarticular, 
intrachondrial. intracostal. Intracystic. Intra- or transdennal. intrafasicular. intraligamentous, 
intramedulary. intramuscular, intranasal. Intraneural. Intraocular. Le.. opthalmic 
administratton. intraosteal. Intrapelvic. intraperfeardial. intraspinal, intrastemal. 
intrasynovial. intratarsal. or intrathecal: including components which provWe delayed- 
release. controlled-release, and/or sustained-release of said Inhibitor into said local site of 
inflammatton: where sakl inhibitor is contained: (a) In solution as a solute; (b) In the 
discontinuous phase of an emulsion, or the discontinuous phase of an inverse emulsion 
which inverts upon InjecUon or infusion, said emulsions containing suitable emulsifying 
agents; or (c) in a suspension as a suspended solW in colloWal or microparticulate form. 
saki suspension containing suitable suspending agents; or (2) InjecUon or Infusion as a 
depot for delivering said InhibHor to saW local site of inflammation: wherein saM 
compositton provkJes storage of sakl inhibitor and thereafter delayed-, sustained-, and/or 
controlled-release of sakl inhibitor Into sakl local site of Inflammation, and wherein sakl 
composition also Includes components which ensure that sakl inhibitor has predominantly 
local activity, with little systemic carryover activity; or wherein sakl pharmaceutksat 
composition contains sakl inhibitor in suitable solkl fomi for delivering sakl Inhibnor by: (3) 
Instlllatton. inhalation or Insuffiatton to sakl local stte of inflammation, where saW inhibitor Is 
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contained: (a) In a solid implant composition which is Installed In said local site of 
inflammation, said composition optlonaUy providinQ delayed-, sustained-, and/or controlled- 
release of said inhibitor to said local stte of Inflammation; (b) in a particulate composition 
which is Inhaled into a local site of inflammation comprislno the lungs; or (c) in a particulate 
composition which is blown Into a local sHe of Inflammatioh. where said composition 
includes components which wOl ensure that said inha>itor has predominantly local activity, 
with insianiflcant systemic carryover activity, and opUonally provides delayed-, sustained-, 
and/or controlled-release of said InhibHor to said local site of Inflammation. 

There is provided in accordance with the present Invention combinations of one or 
more other therapeutically active agents together with the active ingredients for treating 
pain and inflammation which make up the above-described phantiaceutical compositions of 
the piBsent invention. Where a Joint has become seriously inflammed and infected at the 
same time by microorganisms. e.g., bacteria, fungi, protozoa, virus and the like, the active 
ingredient of the present invention will desirably be administered in combination with one or 
more antibiotic, antifungal, antiprotozoal, antiviral or similar therapeutic agents. Further, 
the active Ingredient of the present invention may be administered not only in combination 
with other NSAIDs. but in combination as well with inhibitors of oUier mediators of 
inflammation, comprising one or more members selected from the group consisting 
essentially of Mie classes of such Inhibitors and examples thereof which Include. H, - 
receptor amagonists; kinin-B, - and Bz -receptor antagonists; prostaglandin Inhibitors such 
as PGD-. PGF- PGIj -. and PGE-reoeptor antagonists; thromboxane Aj (TXA2-) inhibitors; 
5- and 12-lipoxygenase inhlbitois; leukotriene LTC4 -. LTD4/LTE4 -. and LTB4 -Inhibitors; 
PAF-receptor antagonists; gold in the form of an aurothio group together with various 
hydrophiiic groups; immunosuppressive agents, e.g.. cydosporine. azathioprine. and 
methotrexate; anti-inflammatory glucocorticoids; penicillamine; hydroxychloroquine; anti- 
gout agents, e.g.. colchicine, xanthine oxidase inhibitors, e.g.. allopurinol. and uricosuric 
agents, e.g.. probenecid, sulfinpyrazone, and benzbromarone. It is further provided that the 
anti-inflammatory agents of the present invention are administered in combination with 
therapeutic agents intended for the treatment of disease conditions, syndromes and 
symptoms found in older dogs, comprising one or more members selcted from the group 
consisting essentially of the therapeutic agents and conditions being treated which include 
cognitive therapeutics to counteract menrwry loss and Impairment; anti-hypertensives and 
other cardtovascular drugs intended to offset the consequences of atherosclerosis, 
including hypertension, myocardial ischemia including angina, congestive heart failure, and 
myocardial infarction, selected from diuretics, vasodilators such as hydralazine, p- 
adrenerglc receptor antagonists such as propranolol, anglotensln-ll converting enzyme 
inhibitors (ACE-inhibitors) such as enalapril used to treat geriatric dogs with mitral 
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Insufficiency, and enalapril alone and in comWnrtlon with neutral endopeptidasc inhil)ftore, 
angiotensin II rece^or antagonists such as iosartan. renin Inhibitors, calcium channel 
blockers such as nifedipine, sympatholyOc agents such as methyWopa, aj-adrenergic 
agonists such as ctonidine, oradrenergic iBceptor antagonists such as prazosin, and HMO; 
CoA-roductase inhibitors (anti-hypercholeslerolemlcs) such as lovastaWn or atorvastatin; 
antineoplastic agents, especially antimftotic drugs including the vinca alkaloids such as 
vinblastine and vincristine; growth hormone secretagogues; strong analgesics; local and 
systemfc anesthetics; and Ha -receptor antagonists and other gaslroprotective agents. It Is 
stin further provided that the above combinations of therapeutic agents are used to treat 
acute conditions in dogs, including bacterial infections occuning simultaneously with 
degenerative joint disease; and to treat chronic conditions m dogs, wherein the regimen 
used for this purpose comprises admlnlslration of the anti-inflammatory agents of the 
present Invention In combination with other medications used on a regularly scheduled 
basis for treating chronic conditions including osteoarthritis; formulation of the anti- 
inflammatory agents of the present invention with one or more other therapeutic agents 
which are to form the intended combination, into a convenient dosage form containing all of 
the drugs forming the combination, including wherein said different drugs have varying half- 
lives, by creating controlled-release forms of sakl drugs with different release times which 
achieves relatively unifomi dosing; a medicated feed dosage form in which sakJ dmgs used 
in the combination are present together in admbdure in sakl feed composition. There is 
further provWed in accordance with the present invention co-admlntetration in which the 
combination of drugs is achieved by the simultaneous administration of said drugs to be 
given in combinatton; including co-administration by means of different dosage forms and 
routes of administration: the use of combinations in accordance with different but regular 
and continuous dosing schedules whereby desired plasma levels of sakl drugs involved are 
maintained in the dog being treated, even though the indivkjual drugs making up said 
combination are not being administered to sakJ dog simultaneously. 

It is also contemplated that in accordance with the present Invention there will also be 
provided a package suitable for use in commerce for the therapeutic treatment or 
prevention of pain and Inflammation processes and diseases in a member of the species 
Canis famliahs in need of such treatment, comprising a suitable container which may be in 
the form of an outer package and an inner container removably housed therein; enclosed In 
sakl container a isuitable dosage form of a compound of Formula (I). of the type 
described elsewhere herein; and associated with sakl container printed instructtonal and 
informational material, which may be attached to said container, enclosed in said container, 
or displayed as an integral part of sakl container, saW Instmclional and Informational 
material stating in words whk:h convey to a reader thereof that sakl therapeuUc agent 
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comprising said compound of Fomiula (D, when administered to a dog to be tfeated. 
effectively inhibits cyclo^xygenase-2 (COX-2) Induced at an existing or expected site of 
pain and Inflammation In said dog, thereby treaOng or prevenUng said pain and 
inflammation which would othenwise result therefrom, but that said therapeutic agent when 
thus adminlsterBd causes substantiaBy no Inhibllion of constitutive cydo-oxygenase (COX- 
1) In said dog. whereby undesirable gastrointestinal and other adverse effects resulting 
from substantial inhibition of cyclo^xygenase-1 (COX-1). are largely avoided In effectively 
most dogs. 

It is also contemplated that in accordance with the present invention there will further 
be provided a package of the type described immediately above, comprising a suitable 
container as described; enclosed in said container an oral dosage fonm of a compound of 
Fomiula (0. which may be in the form of a chewaWe or ingestible oral tablet, a unit dose 
packet referred to as a sachet a suspension made from a unrt dose packet, a powder for 
oral suspension, or an oral suspension per se. which does not exhibit an adverse food 
effect: and associated with said container printed instrucUonal and infomnational material as 
described, which Is free of any express or implied limitation with respect to whether said 
oral dosage form can t>e taken with or without food. 

DETAILED DESCRIPTION OF THE INVEf^mON 

The object of the present invention is to find a solution to a serious problem which has 
confronted the veterinary field for decades with regard to the need for an effective but safe 
anti-inflammatory treatment for dogs. The seriousness and intractability of this problem 
arises from the fad that virtually all anti-Inflammatory agents, especially the NSAIDs. whtoh 
have been tested for use in dogs, have had altogether unacceptable and sometimes 
dangerous adverse reacUons in dogs which have greatly curtailed their use. By far the 
most wk*e-spread and threatening of these adverse reacttons is disturbance and Irritation of 
the gastrointesUnal mucosa leading to ulceraUon. hemorrhage and eventually perforation 
and peritonitis. These undesirable adverse reactions are mediated by the inhibition of 
various prostaglandins by the NSAID inhibitors, resulUng In a restricted blood supply to the 
protective gastrointestinal muscosa, which in tum is seriously diminished both in total mass 
and in protective functioning. Dogs are not only especially vulnerable to inflammatory 
processes and diseases, such as degenerative joint disease, but they are also particularty 
susceptible to compfications from the adverse gastrointestinal reactions which ensue. 

As used herein, the term "dogCs)* denotes any member of the species Can/s famSlafis , 
of which there are a large nunriber of different breeds. While laboratory determinations of 
biological activity may have been carried out using a particular breed. It Is contemplated 



\ja\9Sl I USRRDOCS\LA219SlUJ>RM5aBJ2SILJ)OC/ 107711 y PCWH - IM far HUbs: KMS 

5/5/97 2:05 PM 



-23- 



that the inhlbitoiy compounds of the present invention will be found to be useftd for treatir^ 
pain and InflanmwUon In any of these nunnerous breeds. 

In Its broadest aspects, the present Invention Is to be found In the surprising discovery 
that a small genus of antHnflamnuitofy agents, of which caiprofen, 6-chloro-a-methyl-9H- 
carba20le-2-acetlc add. Is the best example, possesses a high degree of canine cydo- 
oxygenase-2 (COX-2) selectivity, and that this seledhmy is unique among the large dass of 
carboxyl- and carboxy{Ci -C4)alkyl aryl and/or heteroaiyl anU-inflammatory agents to which 
the carprofen genus of compounds also belongs. This unique and unexpected selectivity in 
dogs has far-reaching implications for the safe and effective treatment of dogs suffering 
from any one of a number of inflammatory processes and diseases. 

It Is now reasonably well accepted in the art of treating Inflammatory processes and 
diseases, espedally in dogs, that the cascade of endogenous reacUons which produces 
various prostaglandin compounds In the body, beginning wHh arachidonic add, is carried 
fon^vard by an essential enzyme called cydo-oxygenase. It has been established that this 
enzyme exists in two isozyme forms which are separate and ad Independently, a 
constitutive cydo-oxygenase-1 (COX.1) isozyme and a cydo-oxygenase-2 (COX.2) 
isozyme. The COX-1 isozyme in dogs is responsible for produdng prostaglandins which 
perform important fundions in the stomach, intestine, Wdney and blood platelets, some of 
which are protective in nature, especially with resped to the ga^intesUnal mucosa. The 
COX-2 Isozyme in dogs Is responsible for produdng prostaglandins such as PGE2 which 
mediate acute and chronic inflammation within neutrophils, macrophages, endothelial ceils 
and fibroblasts, in which the COX-2 gene Is expressed. COX-2 can be induced by 
endotoxin, lipopolysaccharide (LPS), various cytokines, e.g.. IL-1 and TNF, growth fadors. 
e.g.. EGF and PDGF. and many other agents. For example, the COX-2 Isozyme can be 
deteded by ImmunoWottlng in mononudear cells of the pleural exudate after can^geenan- 
induced pleurisy in a rat model. 

It has been a key objedive In the art to discover compounds which are able to inhibit 
the activity of the COX-2 isozyme in dogs while at the same time not Inhibiting the adivity 
of the COX-1 isozyme. Until the discovery of the present invention described herein, the 
only compounds which have been shown to exhibit COX-2 selectivity are those having a 
sulfonyl or sulfonamklo group, rather than a cariaoxyl group, as is charaderistic of the vast 
maiortty of dassical NSAlDs. These observations have led to speculation that the Arg 150 
resklue of the COX-1 Isozyme is not an essential binding site for selective inhibKors of 
COX-2. whereas the Arg 150 reskJue Is essential for COX-1 adivity because It binds the 
terminal cartx)xy1 group of arachklonic add and analogously, the cartDoxylic acid fundlon of 
the above-referred to dassical NSAIDs. It would be expected that COX-2 selective 
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inhibitots vw)uld bind to some unique feature of the canine COX-2 isozyme, rather than to a 
feature that was common to the canine COX-1 and COX-2 isozymes. 

Accordingly, it Is quite surprising that the carprofen genus of compounds, 
characterized by an o-methyl-aceUc add functionality, has many times greater canine 
5 COX.2 selectivity than any of the cartjoxyl-contalning dassicai NSAIDs. as well as many 
times greater canine COX-2 selecthrtty than some of the sulfonyl and sulfonamide- 
containing NSAIDs accepted in the art as being highly COX-2 selective compounds. This 
aspect of the present invention is embodied in a method of treating or preventing 
inflammatory processes and diseases in a dog comprising administering to them an anti- 
10 inflammatoiy therapeuHcally effective amount of an Inhibitor of canine cyclo-oxygenase-2 
(COX-2) for which therapeutic IC» potency in said dog is at least 50 fold greater than 
canine cydo-oxygenase-l (COX-1) therapeutic ICa> potency In said dog; wherein said 
inhibitor is a member selected from the group of anti-Inflammatory compounds consisting 
essentially of salicylic add derivatives; p-aminophenol derivatives: indole and indene aceUc 
15 adds; heteroaryl acetic adds: arylpropionic adds; anthranilic adds: enollc adds: and 
alkanones; and in particular is a member seleded from the group consisting of cartooxyl- 
and cart)oxy(C, -C4)allcyl aryl and/or heteroaryl anti-inflammatory agents. In particular, said 
inhibitor is a member seleded from the group consisting of the aryl propionic add dass of 
non-steroidal anti-inflammatory drugs. 
20 Carprofen and the genus of carprofen derivatives utilized in the methods and 

compositions of the pi^nt Inverrtion may be prepared in accordance wHh methods of 
synthesis well known to the organic chemist of ordinary skill. For example, compounds of 
Formula (0 where r' is halogen, (C, - COalkyl. trifluoron>ethyl, or nitro: and where R» Is H or 
methyl; may be prepared by reacting (1) a phenylhydrazlne in which the phenyl portion has 
25 the desired R* substRution and the a-nKrogen of the hydrazine has the desired 

substHution; with (2) a cydohexanone having the desired R* substitution. The resulting 
1 ,2,3.4.tetrahydrocart)azole Is then aromatized to produce the desired cart>azole of Formula 

(1) . The aromatization may be carried out using (1) an aromatizing agent, e.g.. p^hloranll. 
o-chloranil. 2.3-dlchloro-5.6-dicyanobenzoquinone (DDQ), sulfur, palladium on cartx)n. or 

30 lead oxide; in the presence of (2) a solvent such as xylene, benzene, toluene, quinoline. 

dimethylsulfoxide (DMSO). and dimethylformamide (DMF); (3) at a temperature in the 

range from room temperature to reflux of the reaction mixture, preferably the latter. 

Compounds of Formula (1) which are acids. Le.. where A is hydroxy, and salts of such 

adds with bases, can be converted to amides of Formula (I) where A Is amino. 
35 hydroxyamino. mono-(C, -C2)alkylamino. and dKCi -C2)alkylamino; by (1) forming the 

corresponding add chloride by treatment with phosphorus pentachloride (PCI5); followed by 

(2) readion with the appropriate amine readant to form the desired amide, carried out In 
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the presence of an equivalent of pyridine or triethylamine to seive as the base for the 
proton transfer step and thereto remove the H*cr which is formed. The same add 
Chlorides which are formed In step (1) can be reacted wHh the appropriate alkanol to 
provide the esters of Formula (I) where A Is (C, .C4)iall«)xy. This reaction Is also desirably 
carried out in the presence of a base such as pyridine which can neutralize the H*cr being 
formed so that It does not interfere with any add sensitive alkanol reactant 

The above-described synthetic approaches to preparation of the carprofen genus of 
compounds utilized in the methods and compositions of the present invention are described 
in detail in U.S. Patent No. 3.896.145. which is incorporated herein by reference in its 
entirety. 

When "X* and -V are different in the deflnlUon of the -R^ substltuent. then a chiral 
(asymmetric) carbon atom exists. A racemic mixture of (R)- and (S)-enantlomers results 
when there is a 50:50 mixture of the two enanUomere. In accordance with the present 
invention It has been discovered that the (S)-enantiomer of the carprofen genus of 
compounds of Formula 0) having a chiral cartjon is the enantiomer which possesses the 
surprising degree of unexpected canine COX-2 selectivity, a unique biological activity not 
possessed by virtually any of the dassical NSAIDs having a cartooxylic add moiety, and 
especially not possessed by their S-enantiomers. Therefore, the (S)-enanUomer of the 
carprofen genus of compounds of Formula (0 having a chiral cartwn would possess a 
surprisingly reduced level of adverse gastrointestinal and other reactions in dogs compared 
to that of virtually all other NSAIDs having a carboxylic acid moiety, and especially 
compared to their S-enantiomers. Thus. H would also be wholly unexpeded that the S- 
enantiomer of carprofen would have, by reason of its being a very highly selective inhibitor 
of the canine COX-2 isozyme, a surprisingly improved level of anti-inflammatory, analgesic 
and anti-pyretic adivity in dogs compared to that of virtually all other NSAIDs charaderized 
by a cartxixylic acid moiety. 

One preferred embodiment of the present invention is to use only the (S)-enantlomer 
of carprofen. 6-chloro«-methy^9HKarbazole-2-acetic add. as the adive Ingredient or 
treating agent in the methods and compositions of the present invention. However, other 
embodiments are contemplated to be within the scope of the present invention as well. For 
example, non-racemic mixtures of the (R)- and (S)-enanliomers can be used, and in that 
event the (S>-enantiomer is present in amount of at least 85%. preferably at least 90%. 
more preferably at least 95%. and most preferably at least 99%. Since the (R)- and (S)- 
enantiomers are identical in molecular weight, density, etc.. it is unnecessary to state any 
basis for the above-recited percentages. In other words, they could be percentages by 
weight, volume, chemical equivalency, etc. The reason for induding the above-indicated 
amounts of the (R)-enantiomer may be as simple as the practicalities of not being required 
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to remove absolutely evefy last trace of the (R)-enantlomer from the racemic mixture. 
There can also be reasons for doing so which relate to ben fidal overall biological 
properties. 

It virill also be appreciated by those In the art that the ranges of dosage amounts recited 
elsewhere herein are being described with respect to a 50:50 racemic mbclure of 
enantiomers. where a chlral compound is Invoh^ed. This has been done largely as a matter 
of convenience. Where the acUve ingredient being used as a therapeutic agent comprises 
a mixture of enantlomeis different from a 50:50 mbdure. or where the therapeutic agent 
comprises substantially 100% of the WO) or (-)(R) enanliomer alone, the person of 
ordinary slull in this art will be able to calculate the actual amount of dosage required in a 
very straightforward manner, simply by multiplying the dosage amounts recited by a factor 
which reflects the ratio of the amount of enantiomer being used to the amount present for 
the recited dosage based on a 50:50 mbchire of the enantiomers. Accordingly, where the 
rectted dosage is 4mg/ko/day for the 50:50 racemic mbdure. the corresponding dosage 
amount when substantially 100% of {*)(<S) enanBomer is used one-half of the recfted 
amount, i.e., 2mg/t(g/day. 

Since the phannaceutical compositions of the present invention contemplate the use 
of racemic mixtures containing 50% of (S)-enantiomer. as well as non-racemic mixtures of 
about 99% or less of the (S).enantlomer along with less than 50% of the (R)-enantiomer. 
resolution of racemates of the carprofen genus of compounds of Formula (I) having a chiral 
caitjon into the optically active isomere must be carried out. This can be readily 
accomplished using known procedures and techniques In the art. For example, some 
racemic mixtures can be precipitated as eutectics after which they can be separated. 
However. It Is usually preferred to use chemical procedures for resolution. In accordance 
with which diastereomers are fomied from the racemic mbdure with an opUcally active 
resolving agent. For example, an optically active base. e.g.. D-a-methylbenzylamine. 
which can be reacted with the cartx)xyl group. The diastereomers thus fonmed are then 
separated by selective crystallization and converted to the conesponding optical isomer. 

Included within the scope of the present invention are all of the anti-inflammatory 
therapeutically active and pharmaceutically acceptable salt forms, prodrugs and 
metabolites of the carprofen genus of compounds used in the present Invention. This 
especially Includes add addition salts thereof, where "A* Is defined as anything other than 
•hydroxy*, fomied by treating the compounds of Fonnula 0) with pharmaceutically 
acceptable organic and Inorganic acids, eg., hydrohalides such as hydrochloride, 
hydrobromide, hydroiodide: other mineral add salts such as sulfate, nitrate, phosphate. 
etc.: and alkyl- and mono-arylsulfonates such as ethanesulfonate. toluenesulfonate. and 



lj^l9S2/t]SERSVDOCSVljai932\LPRMSttBIZDltJXX:/ianiI /K:*W«-IMl»raiD»:RMS 

5/5/97 2:05 PM 



-27- 



benzenesulfonate: and other OTBanic add sate such as acetate, tartrate, maleate. 
succinate, citrate, tienzoat . salicyiale. asoortiate, ©te. 

Where 'A* is defined as •hydroxy' In the carprofen genus of compounds used in the 
present invention, salts thereof nr»y be formed by treatment with pharmaceutically 
acceptable bases. Examples of such bases are alkan metal hydroxides indudino 
potassium hydroxide, sodium hydroxide, and lithium hydroxide: alkaUne earth metal 
hydroxides such as barium hydroxide, caldum hydroxide, and lithium hydroxide: alkali 
metal alkoxides. e.g.. potassium ethanolate and sodium piopanolate: and various organic 
bases such as piperidine. diethanolamine. and W-tnethylglutamlne. Also induded are the 
aluminum salts of the compounds of Fomnula 0). 

In additton to the use of the various above-described salt forms of the compounds of 
Formula G). there is induded within the scope of the present invention the use as adive 
ingredients of all analgesic and anti-inflammatory therapeutically adive and 
pharmaceutically acceptable prodrugs and metabolites of the above-redted compounds. In 
particular, this indudes those derivatives where r" is defined as (Ci - C2)alkyl. espedally 
methyl; phenyl or phenyl-(Ci -Oalkyl. espedally benzyl, where phenyl is opUonally mono- 
subsUtuted by fluoro or chloro. espedaHy A-fluoro-phenyl: .C(=0)-R. where R is (C, - 
C2)alkyl or phenyl, espedally acetyl and benzoyl, where phenyl is optionally mono- 
substituted by fluoro or diloro: or -C(=0)-0-R^ . where R' Is (C, -C2)alkyl. espedally 
acetyloxy. These l>4.moietles are readily deaved during metabolism of the compound of 
Fomiula (I), making these particular derivatives desirable prodrugs. 

When the compounds of Fomiula (I), or their enantiomers or salts, are to be used as 
adive ingredients In the methods and compositions of the present Invention, they can be 
incorporated into standard phamiaceutical dosage forms. For example, they are useful 
when administered in systemic or local, oral or parenteral applications and for this purpose 
are combined with the usual pharmaceutical exdpients. diluents and adjuvants, e.g.. 
organic and inorganic inert carrier materials such as water, gelatin, ladose, starch, 
magnesium stearate. talc, vegetable oils. gums, pdyalkyleneglycols, etc. These 
pharmaceutical preparations can be employed In a soM fomi, e.g., as tablets, troches, 
suppositories, capsules, and espedally In combination with or for admixture with a 
palatable food item suitable for dogs; or they can be administered in liquid fonn. e.g.. as 
solutions, suspensions, standanl and inverse emulsions, and elbdrs. Pharmaceutical 
exdpients and adjuvants which can be added indude preservatives, antioxklants. 
antimterobial agents and other stabilizers: wetUng, emulsifying, and suspending agents, 
and anticaking compounds; fragrance and coloring additives: compositions for improving 
compressibility, or to create a delayed-, sustained-, or controlled-release of the active 
ingredient: and various salts to change the osmotic pressure of the phannaceutical 
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prepamtion or to act as buffer. Particular dosage fonns which have been used wfth 
success include a 5% mixed-micelle solution of caiprofen for Intravenous Injection, a 3% 
palatable paste, and oral tablets in 25 mg. 75 mg. and 100 mg dosages. 

In the methods and compositions of the present Invention, especially those wherein 

5 the inhibitor comprises 6-chloroKx.methy»-9H^rba20le.2-acetic add and both resulUng 
enantiomers are present together. H is a preferred embodiment to use a non-racem.c 
mixture. Particularty. in such prefened non^acemic mixtures, ft is desirable to have the 
(♦)(S) enartiomer present in amount of at least 85%. preferably at least 90%. more 
preferably at least 95%. and most preferably at least 99%. Thus, in such non-racemic 

10 mixtures the (+)(S) enantiomer will be the predominant component, not only because rt is 
significantly more potent than the (-)(R) enantiomer in inhibHIng cydo^xygenase-2 (COX- 
2) but also because ft is highly selective wfth respect to inhibfting cyd(«>xygenase-2 (COX- 
2) vs cyclo-oxygenase-1 (COX-1). The conespondingly smaller amounts of the (-)(R) 
enantiomer. /.e.. less than 15%. less than10% and less than 5%. respecUvely. are optionally 

15 Induded where a balance of cydo-oxygenase or other enzyme Inhibitory properties is 
deemed desirable. \Where the amount of (-XR) enantiomer present is less than 5% and 
less than 1%. the reason for the induslon will usually refled the pradicalfties of the method 
used to resolve the enantiomer^. Where this method is time consuming or demanding of 
resources, ft will often be desirable, frem a pradical standpoint, to simply allow this smaller 

20 proportion of the (-)(R) enantiomer to be canted over into the final, non-racemic m«ture 
final produd. 

The anti-inflammatory inhibrtors of Fomiula (I) of the present Invention may be 
administered systemically to a dog to be treated as a pharmaceutical composftion in 
suftable liquid form by injedion or infusion. There are a number of s«es and organ systems 
25 in the body of the dog which will allow the property fonnulated pharmaceutical composftion. 
once injeded or infused, to permeate the entire body and all of the organ system of the dog 
being treated. An injedion is a single dose of the phamiaceutical composition forced, 
usually by a syringe, into the tissue Irr/olved. The most common types of injections are 
intramuscular, intravenous, and subcutaneous. By contrast, an Infusion is the gradual 
30 intrtxludion of the pharmaceutical composition into the tissue involved. The most common 
type of infusion Is intravenous. Other types of Injedion or infusion comprise intraarterial, 
intra- or transdemial C'nduding subcutaneous), or Intraspinal espedally intrathecal. In 
these liquid phamiaceutlcal composrtions. the anti-inflammatory Inhlbftor may be contained 
In solution as the solute. This is the most common and most preferred type of such 
35 composftion. but requires an inhlbftor in a saft fomi that has reasonably good aqueous 
solubility. Water (or saline) is t>y far the most preferred solvent for such composftions. 
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Occasionally supersatunrted solutions nwiy be utilized, but these present slabflity problems 
that make them impractical for use on an ev lyday basis. 

If tt is not possible to obtain a form of some compound of Formula (i) that has the 
requisite degree of aqueous solubility, as may sometimes occur, it is within the skill of the 
5 artisan to prepare an emulsion, which is a dispersion of small globules of one liquid, the 
discontinuous or internal phase, throughout a second liquid, the continuous or external 
phase, with which H is Immiscible. The two liqukis are maintained in an emulsified state by 
the use of emulsifiers which are phannaceutically accepteWe. Thus. If the anti- 
inflammatory inhlbRor is a water-lnsoiuble oil. it can be administered in an emulsion of 
10 which tt is the discontinuous phase. Also where the inhibitor is water^nsolubte but can be 
dissolved in a solvent which is immlsdWe with water, an emulsion can be used. While the 
inhibitor woukJ most commonly be used as the discontinuous or internal phase of what is 
referred to as an oil-in-water emulsion. It couW also be used as the discontinuous or internal 
phase of an inverse emulston. which Is commonly referred to as a water-in-oll emulsion. 
15 Here the antWnflammatory inhibitor is soluble in water and could be administered as a 
simple aqueous solution. However. Inven» emulsions invert upon Injection or infusion into 
an aqueous medium such as the btood. and offer the advantage of provWIng a more rapid 
and efficient dispereion of the inhibitor irto that aqueous medium than can be obtained 
using an aqueous soiuUon. Inverse emulsions are prepared by using suitable. 
20 phannaceutically acceptable emulsifying agents well known in the art. Where the antl- 
inflammatory inhibitor has limited water solubility, it may also be administered as a 
suspended solid (suspensoW) in colloidal or mlcroparttoilate form in a suspension prepared 
using suitable, pharmaceutlcally acceptable suspending agents. The suspended solids 
containing the Inhibitor may also be formulated as delayed-, sustained-, and/or contrdled- 

25 release compositions. 

While systemic administration will most frequently be carried out by injecUon or 
infusion of a liqukJ. there are many situations in which tt will be advantageous or even 
necessary to deliver the anti-inflammatory inhibttor as a solid. Systemic administration of 
solids IS earned out by InstillaUon. Inhalation or Insufflation of a pharmaceutical composition 

30 in suttable solW fom containing the inhibitor. Instillation of the Inhibttor may entail installing 
a solid implant composition into suttable body tissues or cavities. The implant may 
comprise a matrix of bio-compatiWe and bio-erodible materials in which particles of a solid 
inhibttor is dlspereed or possibly globules or isolated cells of a liquM inhibttor are entrapped. 
Desirably, the matrix will be broken down and completely absorbed by the body. The 

35 composftion of the matrix is also preferably such as to provkle sustained- and controlled- 
release of the Inhibttor over extended periods of time, even as much as several months. 
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The term 'Implanf always denotes a solid pharmaceutical composrti n containing the 
antWnflammatoiy inhibitor, while the tenn -depot' usually Implies a liquid pharmaceutical 
composition contalnino the antl-lnflammatoiy Inhibitor, vihich is deposited in any surtaWe 
body tissues or cavities to form a reservoir or pool which slowly migrates to surroundlno 
tissues and oroans and eventually becomes systemically distributed. However, these 
distinctions are not always itgWIy adhered to in the art. and consequently. It is contemplated 
that there is Included within the scope of the present invention liquid implants and solid 
depots, and even mixed solid and liquid fonns for each. Suppositories may be regarded as 
a type of Implant, since they comprise bases which are solid at room temperature but melt 
at body temperature, slowly releasing the active Ingredient with which they are impregnated 
into the suiTOunding tissue of the body, where the active ingredient becomes absort)ed and 
transported to effect systemic administration. 

Systemic administration can also be accomplished by inhalation or Insufflation of a 
povxder, i.e.. particulate composition containing the inhibHor. For example, the Inhibrtor in 
powder form may be inhaled Into the lungs using conventional devices for aerosolizing 
particulate formulations. The InhibHor as a particulate formulation may also be 
administered by insufflation. i.e., blown or othenwse dispersed into suitable body tissues or 
cavities by simple dusting or using conventional devices for aerosolizing particulate 
fomiulations. These particulate compositions may also be fomiulated to provide delayed-, 
sustained-, and/or controlled-ielease of the anti-inflammatory Inhibitor In accordance with 
well understood principles and known materials. 

Other means of systemic administration which may utifize the InhibKors of the present 
invention in either liquid or solid fornn include transdennal. intranasal, and opthalmic routes. 
In particular, transdennal patches prepared In accordance with well luiown dwg delivery 
technology may be prepared and applied to the sWn of a dog to be treated, whereafter the 
active agent by reason of Its formulated solubility characteristics migrates across the 
epidermis and into the demial layers of the dog's skin where tt is taken up as part of the 
general circulation of the dog. ultimately providing systemic distribution of the active 
ingredient over a desired, extended period of time. Also Included are Implants which are 
placed beneath the epidermal layer of the skin. i.e. between the epidermis and the dermis 
of the skin of the dog being treated. Such an Implant will be formulated in accordance vwth 
well known principles and materials commonly used in this delivery technology, and may be 
prepared In such a way as to provide controlled-, sustained-, and/or delayed-release of the 
active ingrediem into the systemic circulation of the dog. Such subepidennal (subcutlcuiai) 
implants provide the same faculty of installation and delivery efficiency as transdennal 
patches, but without the limHation of being subject to degradation, damage or accidental 
removal as a consequence of being exposed on the top layer of the dog's skin. 
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Pharmaceuucal compositions of special types suitable for oral admlnlstraOon to dogs 
may also be devised. Pharmaceutical compositions suitable for peroral admlnistiation. 
;.e ingestion by mouth or admlnistrBtion through the mouth, may be solid or liquid. 
Preferred peroral dosage forms for systemic administration are solids, e.g.. palatable oral 
compositions such as fast dissolving palatable wafers, tablets, bapsules. caplets. lozenges; 
tttKJhes. ete.. and liquids, e.g.. solutions, suspensions, emulsions, elixirs, tinctures, ete. 
PhamiaceuUcal compositions of special types suftaWe for oral administration to dogs may 
be used, and include, but are not limited to such items as an oral paste to be delivered to 
the back of the tongue of the dog being treated, a granular fom. to be delivered through 
incorporation in the dog's food, and a chewable fomi in which the inhibitor active ingredient 
is consumed along with the palatable chew, or may alternatively be delivered by leachmg 
from the body of the chew which Is not consumed, during mastication by the dog being 

treated. . 

As with the other routes of administration and corresponding dosage fonns descnbed 
herein dosage forms intended for oral administration are also suitably fonnulated to 
provide controlled., sustained-, and/or delayed release of the active Ingredient. Typically, 
these would include delayed-release oral tablets, capsules and multiparticulates, as well as 
eirtericcoated tablets and capsules which prevent release and absorption of the active 
ingredient in the stomach of the dog and facilitate enteric delivery distal to the stomach. 
ie inthelntesUnesofthedog. Other typical oral dosage fonns would include sustained- 
release oral tablets, capsules, and multiparticulates which provide systemic delivery of the 
acUve ingredient in a controlled manner over a prolonged period of time. e.g.. a 24.hour 
period Where rapid delivery of the active ingredient is required or desirable, a ccntrolled- 
release oral dosage fom, may be prepared in the fom, of a fast-dissolving tablet, which 
would also preferably include highly soluble salt fomw of the acUve ingredient. 

The description herein of the dosage fonns which are contemplated to be within the 
scope of the present invention has. largely as a matter of convenience, classified such 
fom,s into those for local and systemic administration, as well as Into solid and liquKl fomis. 
However, these disUnctlons are fairly arbitrary and should not be taken as in any way 
limiting the scope of the present invention with respect to routes of administration and 
dosage forms. For example, the description herein has already made it evident that some 
routes of adminislraUon. while ostensibly tocal. may also have systemic action or 
consequences. The line drawn herein between liquid and solW dosage fonns may also be 
obscured in actual practtee. For example, a suitable oral dosage font, for use In the 
present Invention includes encapsulated solutions, a mixed solkl and UquW fonnulation. 
Microemulslon formulations, also within the scope of the present invention, may also be 
characterized as a mixed solid and liquid dosage form. 
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■me antunflammatory InWbHor can be administered locaHy to a she of inflammation in 
a dog to be treated. U)cal vs. systemic administraUon entails a more focused vs. a more 
generalized manner of deiiverino the antWnflammatonr-lnhibltor-contalning phamwcetitical 
composition to tfie dog suffering fmm pain and inflammation. However, the use of depots 
and imptants as well as delayed-, sustained-, and contiolled-release fomiulations has 
tended to blur these distinction. AcconJingiy. the above^escribed liquid and soHd 
phamiaceutical compositions containing the anti-lnflammatory Inhibitor can. for the most 
part be used »or local administraUon as well, but with an emphasis on choosing 
components for said compositions which will tend to promote absorption of the inhibitor into 
the local tissues at the site of administration, but which will also tend to prevent infiltration 
and migration of the inhibitor into more ouUying and distant tissues, resulting in systemic 
carryover. 

Local administration is focused on suitable tissues and body cavities into which the 
anti-Inflammatory inhibftor may be injected, infused, implanted, deposrted. inserted, 
instilled or insufflated. Such administration may include, but is not limited to. that which is 
imraarterial. intraarticular, intrachondrial. intracoslal. intracystic. intra- or transdennai. 
intrafasicular. intraligamentous. Intramedulary. intramuscular, intranasal, intraneural. 
Intraocular. i.e. opthalmic administration, intraosleal. IntrapeMc. intrapericardlal. 
intraspinal, Intrastemal. intrasynovlai. Intrataisal. intrathecal, or intravenous. 

Pharmaceutical compositions in liquid fomi containing the inhibitor offer the advantage 
of permitting injections of the liquid into or In close proximity to the site of inflammation. 
This IS particulariy the case where inflamed joints and degenerative joint disease are 
involved. By injection of the inhibitor directly into the joint, it is possible to achieve a high 
concentration of inhibitor in a short period of time, thus not only substantially enhancing 
access of the inhibitor to the site of inflammation, and thus the therapeutic activity of the 
inhibftor. but also at the same time minimizing the occurrence of untoward adverse 
reactions that might otherwise occur. The result Is a high local concentration of the Inhibitor 
with a correspondingly low systemic canyover concentration. 

injections may also be made of phannaceutical compositions containing the inhibitor, 
where the phannaceutical composition is in delayed-release. conlrolled-release. or 
sustained-release fonn. These formulations of recognized composition may be a soHds. 
semi-solids, gels or other liquid/solid combinations in which an erodiWe matrix or series of 
coatings Is used to provide a continuous release of the inhibitor at a predetermined rate or 
at variable rates If desired. The tenns -extended-release' and •tong-acUng* as well as 
others are used to describe these formulations. All of these employ various combinations 
of bioerodible polymers, e.g., various cellulosic polymers, and natural materials, e.g.. com 
starch and magnesium stearate. to obtoin slow and/or uniform dispensing of the inhibftor 
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contained within the matrix. These pharmaceutical compositions nr>ay be injected into the 
site If suital)ly liquid or suspendal)le. or may be delivered by other means if more solid In 
nature. 

The therapeutically effeclh^e amount for treating pain and inflammation of Inhibitory 
compounds of Formula 0) is administered to a dog being treated in an amount expressed 
as milligrams per kilogram of body weight of said dog, per day: "mo/kg/day-. The 
expression "per day" as used herein should not be Interpreted as necessarily requiring that 
any particular dosage form be administered on a daily basis to the dog being treated. The 
expression 'per day" Is merely an Indication of the smallest convenient but arbRrary 
segment of time which is being used as part of the overall unit for measuring the dose of 
anti-mnammatory Inhibitor being administered. The dose. Ae.. the therapeuUcally effective 
amount for treating pain and inflammation of the inhibitor will usually range from about 0.01 
mg/kg/day to about 20.0 mg/kg/day. preferably from about 0.1 mg/kg/day to about 12.0 
mg/kg/day. more preferably from about 0.5 mg^cg/day to about 10.0 mg/kg/day. and most 
preferably from about 0.5 mg/kg/day to about 8.0 mg/kg/day. The above-recited ranges of 
dosage amounts, which are also recited elsewhere herein, are for racemic mixtures of 
compounds of Formula (1) having a chiral cartDon. or for single compounds of Formula (I) 
where no chiral cartwn atom is present. As will be appreciated by the person of ordinary 
skill in this art, i.e., a practicing veterinarian or a person with an advanced degree and 
experience in animal health issues, where other than a racemic mixture of compounds of 
Formula (1) is involved, the anti-inflammatory therapeutlcaUy effective amount will vary. 
For example, if 85% of the mbdure is (S)-enantiomer, that will ordinarily tend to reduce the 
necessary dosage. These consklerations are based on an assumed equal potency, and the 
fact that the (S)-enantiom€r is significantly more active than the (R)-enantiomer. However, 
the degree of difference between the activities of the two enantiomers must also take into 
account other differences, especiaUy differences in pharmacokinetics between the two 
enantiomers. In determining the proper dosage. For example. It has been found that there 
is a significant difference in clearance rates between the (+)(S) and (-)(R) enantiomers. 
This, in tum, will have a calculable Impact on the anrwunt of active compound to be 
administered. Ordinarily, such determinations will be made on a case-by-case basis by the 
artisan, but these are well within the ordinary skiU of the art, as is instituting the methods 
whereby data necessary for the supporting calculations may be obtained. 

Typical dosage fonms and amounts would include (1) intravenous administration of 
carprofen at a dose rate of 4.0 mg/kg/day of bodyweight, injected into the right cephalic 
vein; (2) oral administralton of carprofen at a dose rate of 4.0 mg/kg/day of bodyweight as 
an oral paste syringed on the back of the tongue, given one hour k>efore feeding; and (3) 
oral administration of carprofen at a dose rate of 4.0 mg/kg/day of bodyweight as 25 mg. 
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7S mg. and 100 mg tablet pfeparations. placed on the back of the tongue of the dog being 
treated, given on' hour Ijefore feeding. 

The active Ingredients of the present Invention may also be combined wHh other 
therapeuticaliy active ingredients which would be readily apparent to the sMUed artisan in 
this field, and which win usually be detemnlned by the drcumstances under which the 
theiapeuUc agent of the present Invention is administered. For example, where a joint has 
become seriously inflammed and infected at the same time by microorganisms, e.g.. 
bacteria, hingi. protozoa, virus and the like, the active Ingredient of the present invention 
will desirably be administered in combination wWi one or more antibiotic, antifungal. 
I antiprotozoal, antiviral or similar ttierapeutic agents. The active Ingredient of the present 
invention may be administered not only In combination witi» other NSAIDs of the type 
described in further detail herein, but in combination as well witti Inhibitors of otiwr 
mediators of inflammation, in order to obtain a multi^okl Inhibitory artion against 
inflammation. Additional classes of such inhibitors and examples thereof include, e.g.. H, - 
) receptor antagonists; kinin-B, - and B2 -receptor antagonists; prostaglandin inhibitors such 
as PGO. PGF- PGI2 -. and PGE-recejrtor antagonists; ttiromboxane A2 CTXA2-) Inhibitors; 
5- and 12-lipoxygenase InhibHors; leukotriene LTC4 -. LTD4rt.TE4 -. and LTB4 -inhibttors; 
PAF-receptor antagonists; goW In «»e form of an aurothio group together witii various 
hydrophinc groups; immunosuppressive agents, e.g.. cyctosporine. azathioprine. and 
20 meuiotrexate; anti-Inflammatory glucocorticoids; pentaiilamine: hydroxychloroquine; anU- 
gout agents, e.g., colchicine, xanthine oxidase inhibitors, e.g.. allopurinoi. and uricosuric 
agents, e.g.. probenocW. sulfinpyrazone, and benzbromarone. 

Because inflammation is most prevalent among geriatric dogs, it will be appreciated by 
those skilled in ttie art that the anti-Inflammatory agents of tiw present invention may also 
25 be administered in combination wiUi therapeutic agents Intended for ttie treatment of 
disease conditions, syndromes and symptoms which are also found in abundance In oWer 
dogs. Such therapeutk: agents and the conditions which they are used to treat include. 
e.g., cognRive therapeutics to coumeract memory loss and ImpaimienL Another large 
class of such tiierapeutic agents Includes anti-hypertensives and other cardiovascular drugs 
30 intended to offset hypertension, myocardial Ischemia including angina, congestive heart 
failure, and myocardial Infarction, e.g.. diuretics, vasodilators such as hydralazine, p- 
adrenerglc receptor antagonists such as propranotol. angiotensln-ll converting enzyme 
inhibitors (ACE-inhibftors) such as enalapril used to treat geriatric dogs wrth mitral 
insumciency. and enalapril alone and in combination wttii neutral endopepUdase inhibttore. 
35 angiotensin II receptor antagonists such as losartan. renin Inhibitors, calcium channel 
blockers such as nifedipine. sympatiioiyUc agents such as mettiyWopa. oy-adrenergic 
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agonist such as donidlne. a-adrenenjic receptor antagonists such as prazosin, and HMG- 
CoA-reductase Inhibitors (anti-hypercholesterolemlcs) sue* as lovastatln. 

Still other classes of such therapeutic agents Indude antineoplastic agents, especially 
antlmltoBc dmgs Including the vinca aUatolds such as vinblastine and vincristine, for 
treating various cancers: therapeutic agents for treating renal failure: anti-obestty drugs for 
treating excess weight problems In dogs; anti-parasitlc drwgs for treaUng both endo- and 
ecto-parasites which commonly afflict dogs: and antl-praritic dmgs for treaUng various types 
of pruritis in dogs. 

Other types of drugs which can be used in combination with the antWnftammatojy 
agents of the present invention indude growth homnone secretagogues: strong analgesics; 
local and systemic anesthetics: and Hj -receptor antagonists and other gastroprotecMve 
agents. It will be recognized by those of onfinary skill in this art that some of the above 
combinations of therapeutic agents wUi be used most frequently to treat various acute 
conditions in dogs, e.g., baderial infections occumng simultaneously with degenetattve 
joint disease. However, there would be an equal if not greater intererst on the part of such 
skilled persons in treating chronic conditions in dogs. 

In accordance with a regimen which would be used for this purpose, it Is contemplated 
that the anti-inflammatory agents of the present invention would be administered in 
combination with other medications used on a regularty scheduled basis for treating chronic 
condrtions such as osteoarthritis. It is also envisioned that adminstraUon in combinations 
could assume a number of different forms and still be within the scope of the present 
invention. For example, the anti-inflammatory agents of the present invention might simply 
be formulated with one or more of the other therapeuHc agents which are to fonn the 
intended combination, into a convenient dosage form, such as an oral tablet, containing ail 
of the dmgs forming the combination. Vaiying halWives for the different dmgs could be 
accommodated by the pereon skilled in preparing fomiulations by creating controlled- 
release fomw of sakl dmgs with different release times so that relath/ely unifomi dosing 
was achieved. A medicated feed used as the dosage fomi could also be prepared in 
accordance with well known prindples in the art of fomnulation. in which the dmgs used in 
the combination were simply present together In admixture in the feed composition. The 
present invention also contemplates co-administration In which the combination of dmgs is 
achieved by the simultaneous administration of the dmgs to be given In combination. Such 
co^ministratlon could even be by means of different dosage forms and routes of 
administration. The present invention further contemplates the use of such combinations In 
accordance with different but regular and continuous dosing schedules whereby desired 
plasma levels of the drugs Involved were maintained in the dog being treated, even though 
the individual drugs making up the combination were not being administered to said dog 
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simuttaneously. All such comWnaUons would be well within the stall of the art to devise and 
administer. 

The methods and compositions of the present invenUon are useful for treating or 
preventing inflammation in dogs. The inflammatoiy process itself may have a number of 
precipitating causes. Including Infectious agents. Ischemia, antigen-antibody Interactions, 
and themia! or other physical injury. Tlie response to each of these causes Is 
characteristically different, but they all have a strong commonality. Clinical symptoms 
include eiythema. edema, tenderness and pain. Three distinct phases can be recognized, 
but each of these is mediated by different mechanisms. The first, acute transient phase 
involves local vasodilation and Increased capillary permeability: the second, delayed, 
subacute phase involves infiltration of leukocytes and phagocytic cells; and the third, 
chronic proliferative phase involves tissue degeneration and fibrosis. NSAIDs as a 
therapeutic dass of anti-inflammatory agents, appear to act by inhibiting the enzymatic 
production and release of prostaglandins, which participate in the pathogenesis of 
inflammation and fever. However, the NSAIDs do not inhibit the formation of eicosanoids 
such as the leukotrienes. which also cortribute to inflammation, nor do they interfere wtth 
the formation of numerous other mediators of inflammation. 

It has been discovered, in accordance wtth the present invention, that the carprofen 
genus of compounds of Fomnula (I), and especially carprofen itself, and more especially the 
(S).enantiomer of carprofen. alone among the NSAIDs having a carboxylic add moiety, 
have a surprising and unexpectedly high degree of selectivity for the COX-2 isozyme. 
While this particular isozyme Is an Important mediator of inflammation, there are many 
other important mediators of inflammation that either have no interadion wtth NSAIDs. or 
no well understood relationship to the adion of NSAIDs. Such mediators indude several 
dasses of leukocytes; cell adhesion molecules; soluble mediators such as C5a. PAF and 
leukotriene B4 ; cytokines such as lL-1 and TNF; growth fadors such as GM-CSF and TGF- 
p, ; histamine, bradykinin and 5-HT. While the compounds of Formula 0) are shown herein 
to be unkjue inhibitors of COX-2. there is no intention thereby to be bound to any particular 
mechanism of adion by which the compounds of Fonnuia (I) might exert their anti- 
inflamnoatory activity. 

Indeed, it has been pointed out further above that the anti-inflammatory mode of 
adion of carprofen and the other compounds of Formula (0 is not well understood, and that 
there has been speculation heretofore that the adual mode of action might Involve 
neutrophils, also known as polymorphonudear leukocytes. PAF stimulates such cells to 
aggregate, to release leukotrienes and lysosomal enzymes, and to generate superoxMe. all 
of which promote inflammation. 
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The uniqueness of carprofen and the compounds of Formula (I) annong NSAtDs has 
already been referred to In general temts. While the compounds of Fomnula (I) are clearly 
NSAIDs, they are not readily placed In any of the recognized chemical classificaUon of 
r4SAIDs: 



Salicylic adds aspirin; 

p-Aminophenots . . . acetaminophen; 

Indole/indene acetic adds Indonoethadn, sullndac. etodolac; 

Heteroaryl acetic adds tolmetin. didofenac, Icetorolac; 

Arylpropionic adds itniprofen, naproxen, fluittprofen, 

ketoprofen; 

Anthranilic adds mefenamic add, medofenamic add; 

Enolic adds oxicams. e.g., piroxicam, tenoxicam; 

pyrazolidinediones, e.g.. phenylbutazone; 
Alkanones nalHimetone. 



Carprofen and the compounds of Formula (0, although they are propionic adds, do not 
belong to the subdass of arylpropionic adds because the cart>a20le group of the carprofens 
is heteroaryl. not aryl. The carprofens do not belong to the subdass of heteroaryl acetic 
adds, because the carprofens are propionic acids, not acetic adds. The carprofens cannot 

10 be placed in any of the other subdasses without doing some violence to the bases of 
dassification. The only NSAID approved for treatment of humans which is recognized to 
have human COX-2 selective activity is nabumetone in the above list, which is not an add 
at all but a 2-butanone. Although the active spedes is the add metabolite, this metabolite 
has only a small fradlon of the COX-2 seledivity of carprofen in dogs. 

15 Exemplary of the numerous dasslcal NSAIDs within this broad dass are the 

compounds set out in the below taWe. which gives the common and lUPAC names of each 
compound and its strudure. All of the enumerated compounds appear in USP Dfctionary of 
USAN and Intemationai Drug Names, 1995. C. A. Fleeger. ed.. United States 
Pharmacopeial Convention. Inc.. Rodcville. MD. The USAN (United States Adopted 

20 Names) program produces simple and useful non-proprietary names for drugs, and the 
name-selection process is initiated when the drug enters the dinical Investigation stage. 
The name and strudure of carprofen are given at the beginning of the table in order to 
fadlrtate comparison. 
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COIttlONNAME 




iiflilipia 

• mmmmkm 


Carprofen 


6-chUm>Kx-methy*-9W^rt>azole-2-ac84lc 
add 


^\a^^^ o 


Alclofenac 


3-chloro4-(2-propenyloxy)-benzene 
acetic add 


y 

a 


Aspirin 


2-(acetyloxy>-ben20ic add 




Diflunisal 


2\4*-dlfiuoro-4-hydroxy-3- 
blphenylcartx)xylic add 


o 

F 


Diclofenac 


2-I(2.6-dichloropheny1)aminol- 
benzeneacetic add 


O 
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COMMON HABffi 


IL^AC UAME 




Etodolac 


1 .S-diethyH ,3,4,&-tetrahyclro- 


P 


Felbinac 


[1 .1 '-biphenyl]-4-acetic acid 


^ ^ ^ ^ <^ 


Flufenamic ackj 


2-{[3-(lrifluoromethyl)phenyQamino}- 
benzoic acid 


O^OH 


Runixin Meglumine 
(Banamine<&) ^ 


2-{I2-methyl-3-(trifluoromethyl)- 
phenyIlamino}-3-pyridinecartx)xy1ic acid; 
compounded with 1-deoxy-1- 
(methylaminoVD-Qlucttol (1:1) 


1 

OH 


Flurbiprofen 


2-nuorcKx-methy^tl .1 -bipheny^H-acelic 
acid 


O 


Ibuprofen 


a-methy»-4-(2-methytpropyl) 
benzeneacetic acid 





' Registered Trademark; approved for use in dogs outside the United States. 
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CCMlAOnUAME 






llonidap 


6.chloro-5-fluoro-2,3-dlhydrtKhydroxy.2- 
thienylmethylene>-2-oxo-1 H-indole-1 - 
cartx)xamWe 




Indomethacin 


1 -(4-chlorobenzoyI)-5-melhoxy-2-methyl- 
1H-lndote-3-acetic add 


OH 


Indoprofen 


4-{1 .3^ihydro-1 -oxo-2H-lsoindo^2-yl)- 
benzeneacetic add 


o 


Isoxepac 


6.1 1-dihydro-11-oxo-dibenz(b,e]oxepirv 
2-acetic acid 




Ketoprofen 


3-benzoyl-<x-melhyl-benzeneacetic add 




Meclofenamic add 
(ArqueKS>) ^ 


2-I(2,6-didiloro-3-methylphenyOaminol- 
benzoic add 
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COMMON NAIffiE 


tUP AC NA^ 




Mefenamic acid 


24(2,3-dimethylphenyOaminoH)enzolc 
add 




Meloxicam 
(Metacam®) 


4-hydroxy-2-methyt-N-{5-melhyl-2- 
lhiazolyO-2H-1 ^-benzothlazine-3- 
cartx>xamide 


OH O 
O O 


Nabumetone 
and 

6-MNA 


4-{6-methoxy-2-naphthalenyf>-2- 
butanone; ^vodrug; metabolized in vivo 
to active 6-fnethoxy-2-naphthyl-acetic 
acid (6-MNA) depicted at right 




Naproxen 


6-methoxy-a-methyi-2- 
naphthaleneacetic acid 




Niflumic acid 


2-[3-(trifJuoromelhyl)aninno)nicotinic add 


O 


Nimesulide 
(Sundene<5>) ^ 


4'-nitro-2'-phenoxymethanesulfonanilide 


NO, 
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COMMON NA&i£ 


RJPAC NAME 




NS-398 


N-[2-(cyclohexyloxy>-4-nitrophenyll- 
m^anesulfonaniide 


9 

H 


Phenylbutazone 


4-blltyl-1^-diphe^y^ 
3.5pyrazoltdinedtone 




Piroxicam 
1 (Feldene®) ^ 


4-hydroxyy-2-methyl-A/-2-pyr»dinyW2H- 
1^-ben20thiazlne-3-cartx>xamide-1 ,1- 
dloxide 


r X JTjI 

OX" 


Tenidap 


5-chloro-2.3-dihydra-3-(hydroxy-2- 
thienylmelhylene)-2-oxo-1 H-indole-1- 
cartx>xamide 


O^NH, 


Tolfenamic acid 


W-{3-chIoro-otolyf>-anthranilic add 
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ncg^pp-n^y OF PRgPf RRpn PMBODIMEtSfTS 

The caiprofen genus of compounds, characterized by an a-methyl-aceUc add 
functionality, has many times greater COX-2 selectivity In dogs than any of the cartwxyl- 
containing or sulfonyl- or sulfonamlde^ontalnlng NSAlDs set out in the above table. Iii 
order to demonstrate this unexpected property, a comparison was made between the COX- 
2 selectivity of carpiofen. a compound of the present Invention, and the COX-2 selectivity 
of certain selected compounds from the above table. The results are Illustrated in the 
below-described woriung examples. 

As described above, the selectivity for COX-2 is conventionally determined as the ratio 
of COX-I inhibition to COX-2 inhibition, or vice versa. In the present description, the ratio 
of COX-1 inhibition to COX-2 Inhibition in dogs Is utilized essentially for the salce of 
simplicity. Both inhibition values are iCso values, which means that the more active a test 
compound Is. the smaller will be the ICso value. This, in effect, inverts the ratio so that 
where it is COX-1 : COX-2, and a test compound is very selective for canine COX-2. the 
ratio will be that of a larger number over a much smaller number. Thus, the most canine 
COX-2 selective test compounds wOl be those with the highest ratio numbers. 

gXAMPLEI 

Comparative evaluation of canine cydo-oxygenase-l and -2 Inhibition by carprofen and 
other NSAIDs 

Protocol tor Evaluation of Car)ine COX-1 Acthrity 

Test drxjg compounds were solubilized and diluted the day before the assay was to be 
conducted with 0.1 ml of DMSO / 9.9 ml of Hank's balanced salts solution (HBSS). and 
stored overnight at 4° C. On the day that the assay was canted out, citrated blood was 
drawn from a donor dog, centrifuged at 190 x g for 25 min at room temperature, and the 
resulting platelet-rich plasma was then transferred to a new tube for further procedures. 
The platelets were washed by centrifuging at 1500 x g for 10 min at room temperature. 
The platelets were washed with platelet buffer comprising Hank's buffer (Ca free) with 0.2% 
bovine semm albumin (BSA) and 20 mM HEPES. The platelet samples were then 
adjusted to 1 .5 x 10' / ml. after which 50 jil of calcium ionophore (A23187) together with a 
calcium solution were added to 50 fil of test drug compound dilution in plates to produce 
final concentrations of 1.7 nM A23187 and 1.28 mM Ca. Then. 100 nl of canine washed 
platelets were added and the samples were Incubated at 37- C for 15 min. after which the 
reaction was stopped by adding 20 jil of 77 mM EDTA. The plates were then centrifuged at 
2000 X g for 10 min at 4" C. after which 50 ^1 of supernatant was assayed for thromboxane 
Bi frXBj) by enzyme-lmmunoassay (EIA). The pg / ml of TXB2 was calculated from the 
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standaid On included on each plate, from which it was possible to calculate the percent 
inhibition of COX-1 and the ICso values for the test dnig compounds. 



Protocol for EvaluaOon of Canine COX-2ApiMly 

5 A canine histocytoma (macrophage-llke) cell line from the American Type Culture 

collecuon designated as DH82. was used In setUng up the protocol for evaluaUng the COX- 
2 inhibition acUvity of various test drug compounds. There was added to flasks of these 
cells 10 MO/ml of LPS. after which the flask cultures were incubated overnight. The same 
test drug compound dihrtlons as described above for the COX-1 protocol were used for the 

10 COX-2 assay and were prepared the day before the assay was carried out. The cells were 
harvested from the culture flasks by scraping, and were then washed with minimal Eagle's 
media (MEM) combined with 1% fetal bovine semm. centrifuged at 1500 ipm for 2 min. 
and adjusted to a concentration of 3.2 x 10* cells/ml. To 50 m1 of test drug dilution there 
was added 50 ^1 of arachWonic acid in MEM to give a 10 >iM final concentration, and there 

15 was added as well 100 ^1 of cell suspension to give a final concentraUon of 1.6 x 10* 
cells/ml. The test sample suspensions were incubated for 1 hr and then centrifuged at 1000 
rpm for 10 min at 4» C, after which 50 ^1 aliquots of each test drug sample were delivered 
to EIA plates. The EIA was performed for prostaglandin Ej (PGEa). and the pg / ml 
concentration of PGEz was calculated from the standard line included on each plate. From 

20 this data H was possible to calculate the percent inhibition of COX-2 and the ICso values for 
the test drug compounds. Repeated investigattons of COX-1 and COX.2 InhlbiUon were 
conducted over the course of several months. The results were averaged, and a single 
COX-1 : COX-2 ratio was calculated. The data obtained, together with an indication of the 
number of tests conducted for each test sample, are set forth in the following table of 

25 values. 

TABLE 2 





No. of 


=:;=c;bx-i=?;-: 






Carprofen (rac.) 


9 


13.2 


0.102 


129 


Carprofen (S-) 


3 


6.71 


0.0371 


181 


Carprofen {R-) 


4 


>25.0 


5.97 


>4,19 


Flufenamic acid 


6 


2.31 


0.0475 


48.6 


Nimesutide 


6 


2.15 


0.0565 


38.0 


Niflumic acid 


6 


1.03 


0.0464 


22.2 


Meclofenamic acid 


5 


0.737 


0.0478 


15.4 
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HSMD 


Ho. of 
tests 


COX-1 




lCOX«1/CO>&2:^!i • 




Tolfenamic acid 


4 


0^06 


0.0137 


15.0 




Naproxen 


3 


7.08 


0.626 


11.3 




Mefenamic acid 


4 


0.403 


0.0362 


11,1 




Fetbinac 


3 


2.54 


0.362 


7.01 




6-MNA 


6 


28.3 


4^1 


6.72 




NS-398 


7 


0.587 


0.137 


4.28 




Fluibiprofen 


4 


0.505 


0.123 


4.10 




Diclofenac 


3 


0.246 


0.0778 


3.16 




Meloxicam 


5 


0.891 


0.307 


2.90 




Phenylbutazone 


5 


>10.0 


3.79 


>2.46 




Ibuprofen 


4 


1.03 


0.391 


2.63 




Tenidap 


12 


0.469 


0.228 


2.06 


=^ • 


Alclofenac 


3 


13.2 


7.41 


1.78 




llonidap 


16 


0.472 




1 75 
1 . f w 




Flunixtn 


5 


0.00768 


0.0121 


0.635 




Etodolac 


3 


1.33 


2.57 


0.517 




Piroxicam 


6 


0.223 


0.585 


0.381 


"til" 


Ketoprofen 


5 


0.0286 


0.123 


0.232 




Indomelhacin 


6 


0.0558 


0.366 


0.152 




Aspirin 


3 


34.3 


>100 


<0.343 



EXAMPLE 2 

Resolution of (S)-6^loro-a-methyl-cart)azole-2-acetic acid 



5 A solution of 4.3 Q of (R) - a-methylbenzylamine in 20 ml of acetone was added to a 

solution of 9.7 g of partially resolved 6-chloro-a.-methyl-cart)azole-2-acelJC acid (recovered 
from filtration of a previous resolution of the racemate). After standing at room 
temperature for 24 hrs. the mixture was filtered and the filter cake was washed with cold 
acetone to yiekJ after drying 7.3 g. Following two additional recrystallizations from acetone, 
10 1.9 g of (S>- 6-chIoro-a-methyK:art>azole-2-acetic add (R)- a-methylbenzylamine salt, 
[a]^^ - 13.6« was obtained. Further recrystallizations from acetone did not change the 
rotation. The salt was dissolved in 50 ml of warm acetone and the solution after filtration 
was poured into 500 ml of dilute hydrochloric acid. Following filtration and drying. 1.4 g 
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was obtained, which upon crystaBlzation from chlorofonm gave 0.9 g. of (S)- 6-chloroKx- 
methyi-carbazole-2.acetic acid . m.p. 198«» - 201» , [al^ + 53^. (c 1 .33. CH3OH). 

EXAMPLES 

5 Species specificity of COX.2 selectivity: acthmy in members of the species Canis famiUahs 
(dogs) compared to activity in members of the species Raffus norveGRCUs (white rats) and in 
Homo sapiens (humans) 

The very high degree of COX-2 selectivity exhibited by carprofen in dogs has already 
10 been amply demonstrated in Example 1. Equally surprising was the discovery that this 
selective inhibition of the COX.2 enryme appears to be an activity which Is specific to the 
species Oanis farruUahs, and not shared by other species. This discovery was based on the 
evaluation of the inhibitory activity of racemic carprofen in members of the species Rattus 
norvegicus (white rats) and in members of the species Homo sapiens (humans). 
15 In vivo cyclo-oxygenase selectivity was evaluated In rats by the method of Griffiths et 

aL, described in Ager^ & AcUons. 32, (1991). 313-320. The COX-2 inhibitory activity was 
evaluated in accordance with the effect of racemic carprofen on prostaglandin PGE2 
production as measured in the synovial fluid of the rat. Synovial fluid is secreted by the 
synovial membrane and Is contained in joint cavHies. During joint inflammation, COX-2 is 
20 induced in joint tissues and prostaglandin products accumulate in the synovial fluid. The 
COX-1 inhibitory activity was evaluated in accordance with the effect of racemic carprofen 
on prostaglandin PGE2 production as measured in the mucosal lining of the rat stomach, 
which contains significant amounts of the constitutive COX-1 isozyme. Inhibition of this 
stomach isozyme results in adverse gastrolntesUnal side effects. The COX-1 ED50 was 6.4 
25 mg/»^. while the COX-2 ED50 was 0.63 mg/kg. These results indicate that in rats, there is 
only IQ-fokJ selectivity for the COX-2 isozyme by racemic carprofen. 

For humans, the COX-2 inhibitory activity was evaluated in accordance with the effect 
of racemic carprofen on levels of COX-2 in human umbilical vein endothelial cells 
(HUVEC) stimulated by IL-1 and phorbol myristate acetate (PMA) in accordance with the 
30 method of Habib et aL described in J. Biot. Chem., 268, 23446-23454. 1993. These 
endothelial cells under the stimulation of interteukin-1 (IL-1) and PMA are most likely to 
contain significant amounts of the inducible COX-2 isozyme. The COX-1 Inhibitory activity 
was evaluated in accordance with the effect of racemic carprofen on levels of COX-1 as 
measured by a human washed platelets (HWP) TXBj biochemical assay, in accordance 
35 with the procedures of Grossman, et al. described in Infiamm, Res., 44. 253-257, 1995. 
These platelets are most likely to contain significant amounts of the constftutive COX-1 
isozyme. The HUVEC (COX-2) IC^ (^iM) was 1.20, while the HWP TXBj (COX-1) IC50 
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&iM) was 0.77. These results irxJicate thai In humans, there is no selectivity for the COX.2 
isozyme t>y racemic carprofen. 

EXAMPLE 4 

5 Tablet fonnulaUon of (S)- 6-chloro-a-methykcart)a20le-2-acetic add 



Tat)let Fomiulation 



O 

m 



I- 







(S)- e-chlon>-a-methyi'K»rt»zole-2-ac^c 




acid 




Uctose, U.S.P. 


64.50 mg 


Com Starch 




Magnesium Stearate 


0.50 nr>g 



EXAMPLES 

10 Capsule formulation of (S)- 6-chloro-a-methyi-cart)a20le-2-aceUc acid 



Capsule Fomiulation 



(S)- 6-chtoro-a-me4h^-cart)azoie-2-acetlc 
acid 50"^ 
Lactose, U.S.P. 124 mg 

Com ^»ch, U,S,R ^ . . . 

Talc, U.S.P. 5mg 

Total Weight 210 mg 




EXAMPLES 

15 Parenteral fomnulation of (S>- e-chloro-a-methyl-cart>azole-2-acetic acid 

Parenteral Fomnulation 





Sodium Hydroxide. U.S.P. q.s. ph 9.0 nr>g 

Water for InjecUon, U.S.P. q.s. ad 1.0 cc 
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VVH^T IS CLAIMED IS: 



1 . A method of treating or preventing pain and inflamnialory processes and diseases 
5 in a member of the species Cants tanmahs in need of such treatment, comprising 

administering to said member a therapeutically effective amount for treating pain and 
inflammation, of an inhibitor of cyclo-oxygenase-2 (COX-2) for which therapeuUc ICtso 
potency in said member is at least 20 fold greater than cydo-oxygenase-l (COX-1) 
therapeutic tCso potency In said member wherein said Inhibitor is a member selected from 
10 the group of anti-inflammatory compounds consisting essentially of salicylic acid 
derivatives: p^minophenol derivatives; indole and indene acetic adds; heteroaryl acetic 
acids; arylpropionic acids; anthranillc adds; enolic adds; and alkanones. 

2. A method of treating or preventing pain and inflammatory processes and diseases 
15 accortling to Claim 1 wherein said inhibitor comprises a compound of the fomiula: 



20 where A is hydroxy. (Ci - C4)alkoxy. amino, hydroxyamino. mono-(Ci -C2)alkylamino. di- 
(Ci -C2)alkylamino: X and Y are independently H or (Ci - C2)alkyl; and n is 1 or 2; 
is halogen. (Ci - CsJalkyI, trifluoromethyl, or nitro; 

is H; (Ci - C2)alkyl; phenyl or phenyl-(C, - C2)alkyl. where phenyl is optionally mono- 
substituted by fluoro or chloro; -C(=0>-R. where R is (Ci - C2)alkyl or phenyl, optionally 
25 mono-substHuted by fluoro or chloro; or -C(=0)-0-R^ , where R^ is (Ci - Q^alkyl; 

where X and Y are different. (r)lR) and (+)(S) enantionriers thereof; and all phamiaceutically 
acceptable saH fonns. prodrugs and metabolites thereof which are therapeutically adive for 
treating or preventing pain and inflammation. 




Fomnula (I) 



wherein: 



R2 is 
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3. A method of treatino or preveiiling pain and inflammatory processes and diseases 
accofding to Claim 2 wherein said cydc«)xy8enase.2 (COX-2) therapeuUc ICso potency of 
said inhit)itory compound Is at least 100 fold greater than said cydo^ncygenase-l {COX-1) 
therapeuUc IC« potency thereof; wherein one of X and Y Is H and the other is methyl: and 
wherein when both resulting enantiomers are present. (♦)(S) enantiomer is present in 
amount of at least 75%. 

4. A method of treating or prevenUng pain and Inflammatory processes and diseases 
according to Claim 3 wherein for Formula (I), for . n = 1. one of X and Y Is H and the 
other is methyl, and A is hydroxy. (C, - Cj) alkoxy. or amino; R" is chloro or trifluoromethyl; 
and R* is H, methyl, acetyl, benzoyl, or acetyioxy. 

5. A method of treating or preventing pain and inflammatory processes and diseases 
according to Claim 5 wherein said (+)(S) enanUomer is present in amount of at least 95%. 

6. A method of treating or preventing pain and inflammatory processes and diseases 
accorting to Claim 6 wherein said (+)(S) enantiomer is present in amount of at least 99%. 

7. A method of treating or preventing pain and Inflammatory processes and diseases 
according to Claim 7 wherein said inhibitor is comprised enUrely of (S)-enantiomer of 6- 
chloro^methyl-9HK»rt>azole-2-acetic acid. 

8. A method of treating or preventing pain and inflammatory processes and diseases 
according to Claim 1 wherein said cyclo-oxygenase-2 (COX-2) therapeutic IC50 potency in 
said member is at least 50 fold greater than said cycloK)xygenase-1 (COX-1) therapeutic 
ICso potency in said member. 

9. A method of treating or preventing pain and inflammatory processes and diseases 
according to aaim 8 wherein said cyclo-oxygenase-2 (COX.2) therapeutic ICso potency in 
said member Is at least 75 fold greater than said cydo-oxygenase-l (COX-1) therapeutic 
IC90 potency in said memt>er. 

10. A method of treating or preventing pain and Inflammatory processes and diseases 
acconling to Claim 3 wherein said therapeutically effective amount for treating pain and 
inflammation of said Inhibitor is administered to said member of said species Canfe 
ramlUaris in an amount, expressed as mHRgrams per kilogram of body weight of said 
member per day. ranging from about 0.01 mgAg/day to about 20.0 mgflcg/day. 
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11. A m^od of treating or preventing pain and Inflamnwrtory processes and diseases 
according to Claim 10 wherein said therapeudcaliy effective amount is from about 0.1 
mg/log/day to about 12.0 mg/kg/day. 

12. A method of treating or preventing pain and inflammatory processes and 
diseases according to Claim 1 1 wherein said therapeutically effective amount is from about 
0.5 mg/kg/day to about 10.0 mg/lcg/day. 

1 3. A method of treating or preventing pain and inflammatory processes and diseases 
according to Claim 12 wherein said therapeuUcally effective amount is from about 0.5 
mg/Rg/day to about 8.0 mg/kg/day. 

14. A method of treating or preventing pain and inflammatory processes and diseases 
according to Claim 3 wherein said therapeuUcally effective amount for treating pain and 
inflammation of said inhibrtor is administered systemically to saki member of Cams 
famitiaris, 

15. A method of treating or preventing pain and inflammatory processes and diseases 
according to Claim 14 wherein said systemic administraUon comprises: 

A. injection or infusion into suftable body tissues or cavities of a pharmaceutical 
composrtion containing said inhibitor in suitable Uquid form for delivering said inhibitor by 
systemic administration which is intraarterial, intra- or transdermal, subcutaneous, 
intramuscular, intraspinal, intrathecal, or intravenous, where sakl inhibitor is: 

1 . contained in solution as a solute: 

2. contained in the discontinuous phase of an . emulsion, or an Inverse emulsion 
which inverts upon injection or Infusion. saM emulsions containing suitable emulsifying 
agents; or 

3. contained in a suspension as a suspended solid in colloidal or microparliculate 
form, sakl suspension containing suitable suspending agents; 

B. Injection or infusion into suitable body tissues or cavities of a pharmaceutical 
composition containing said inhibitor in suitable liquW form to serve as a depot for 
delivering said inhibitor by systemic administration, wherein said composition provkJes 
storage of sakl inhibitor and thereafter delayed*, sustained-, and/or controlled-release of 
sakl inhik)ftor for systemic distritxjtion; 
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C. Instfllatlon. Inhalation or insufflation into suitable body tissues or cavities of a 
pharmaceutical composition contolnlng said InhibHor in suitable solid fom» for delivering 
said inhibttor. where said inhibitor is: 

1. contained In a solid implant composition which is Installed into suitable body 
tissues or cavities, said composition provldino delayed-, sustained-, and/or controlled- 
release of said Inhibitor; 

2. contained in a particulate composHlon which is inhaled into the lungs; 

3. contained in a particulate composition which is blown Into suitable body tissues or 
cavities, where said composition optionally provides delayed-, sustained-, and/or controlled- 
release of said inhibitor, or 

D. ingestion of a pharmaceutical composition containing said inhibitor in suitable solid or 
liquid form for peroral delivery of said inhibitor, where said Inhibitor is: 

1 . contained in a soHd dosage fonti; or 

2. contained in a liquid dosage form. 

16. A method of treating or preventing pain and Inflammatory processes and diseases 
aceoiding to Claim 15 comprising instniation of a solid implant composition. 

17. A method of treating or preventing pain and inflammatory processes and diseases 
) according to Claim 15 comprising ingestion of a solid peroral dosage form selected from 

the group consisting of delayed-release tablets, capsules, caplets. lozenges, troches, and 
muiUparticulates; enteric-coated tablets and capsules which prevent release and absorption 
in the stomach of said member being treated to facilitate delivery distal to the stomach of 
said member sustained-release oral tablets, capsules and microparticulates which provide 

25 systemic delivery of said inhibitor in a controlled manner over at least a 24.hour period; a 
chewable or Ingestible oral tablet; a unit dose packet sachet, a suspension made from said 
unH dose packet sachet, a powder for oral suspension, or an oral suspension per se; a fast- 
dissolving taWet; encapsulated solutions; an oral paste; a granular fomi incorporated in or 
to be incorporated in said member's food; and a palatable chewable fomi in which said 

30 inhibitor is consumed along wHh said palatable chewable fomi. or Is delivered by leaching 
from said chew, which is not consumed, during mastication by said member being treated. 

18. A method of treating or preventing pain and Inflammatory processes and diseases 
according to Claim 15 comprising Ingestion of a liquid peroral dosage form selected from 
35 the group conslsUng of a solution, suspension, emulsion, inverse emulsion, elixir, extract, 
tincture, and concentrate to be added to sakl member's drinking water. 
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19. A method of treating or preventing Inflammatory processes and diseases 
according to Claim 15 wherein said inhibitor compttees (S)-enantlomer of 6-chloro<t- 
methyl-9H-cart)azole-2-acetic acid. 

20. A meUtod of treating or preventing pain and Inflammatoiy processes and diseases 
according to Claim 3 wherein said therapeutically effective amount for treating pain and 
inflammation of said Inhibllor is administered locally to said member of Canis famWeris. 

21 . A mettiod of treating or preventing pain and inflammatory processes and diseases 
according to Claim 20 wherein said local administration comprises: 

A. injection or infusion into suitable body tissues or cavities of a pharmaceutical 
composition containing said inhibitor in suHaWe liquid fomi for delivering said inhibitor by 
local administration which is intraarterial, intraarticular. Intrachondrial. intracostal. 
intracystic, intra- or transdennai. Intrafaslcular. Intraligamentous, intramedulaiy. 
intramuscular, intranasal. Intraneural. Intraocular, /.e.. opttialmic administration, intraosteal. 
intrapelvic Intrapeflcanlial. Intiaspinal. intrastemal. intrasynovial. intratarsal. or Intrathecal: 
including components which provide delayed-release. controlled-release. and/or sustained- 
release of said inhibitor into said local site of Inflammation: where said inhibitor is: 

1 . contained in solution as a solute; 

2. contained in the discontinuous phase of an emulsion, or In Uie discontinuous 
phase of an Inverse emulsion which Inverts upon injection or Infusion, said emulsions 
containing suiUble emulsifying agents; or 

3. contained in a suspension as a suspended solid in colloidal or microparticulate 
form, said suspension containing suitable suspending agents; 

B. injection or infusion of a phamaeeutical composition containing said inhibitor 
in suitable liquid form to serve as a depot for delivering said inhlbftor to said local site of 
inflammation: wherein said composKion provides storage of said Inhibitor and Uiereafler 
delayed-, sustained-, and/or controlled-release of said inhibitor Into said local site of 
inflammation; or 

C. Instillation, inhalation or insufflation of a phannaceutlcal composition 
containing said Inhibitor In suitable solid form for delivering said inhibitor to said local site of 
inflammation, where said inhibitor is: 

1. contained in a solid implant composition which Is Installed in said local site of 
inflammation, said composition optionally providing delayed-, sustained-, and/or controlled- 
release of said Inhibitor to said local site of inflammation; 

2. contained In a particulate composition which Is Inhaled into a local stte of 
inflammation comprising the lungs; 
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3. contained in a particulate composition v*hlch is blown Into a local sHe of 
inflammation, where said composiOon optionally provides delayed-, sustained-, and/or 
controlled-release of said inhibitor to said local sSe of inflammation. 

22. A method of tieatino or prevenUno inflammatory processes and diseases 
according to Claim 21 wherein said inhibitor comprises (S)-enantlomer of 6<hloro^- 
methy>-9>^rt>azole-2-acetic add. 

23. A method of selectively inhibltino substantially only inducible cyclo-oxyQenase.2 
(COX-2). wHh substantially no inhibition of correspondlnfl constitutive cydo-oxygenase-l 
(COX-I). when assodated with pain and inflammatory processes and diseases in a 
member of the spedes Cants fdmHiarls In need of sudi treatment, comprising administering 
to said member a therapeutically effective amount for treaUng pain and inflammation of a 
compound of the fomiula: 




Formula (0: 

wtwrein: 



is 



C— l-C-A 



-Y-Jn 

where A is hydroxy. (C, - C4)alkoxy. amino, hydroxyamlno. mono-Cd .C2)aikylamino. di- 
20 (C, -Cdalkylamino; X and Y are independently H or (C, - C2)alkyl; and n is 1 or 2: 
is halogen. (Ci - C3)alkyl. trifluoromethyl. or nitro; 
R« is H: (C, - C2)alkyl: phenyl or phenyKC, - C2)alkyl. where phenyl is optionally mono- 
substituted by fluoro or chloro; -C(=0>-R. where R is (C, - CJaikyI or phenyl, optionally 
mono-substituted by fluoro or chloro; or -C<=0)-0-R^ . where r' is (C, - CJaikyl; 
25 where X and Y are different. (-)(«> and (+)(S) enantiomers thereof; and all phamnaceutically 
acceptable salt fomw. pfodnjgs and metabolKes thereof which are therapeutically adive for 
treating or preventing pain and Inflammation. 

24. A method of seledively inhibiting substantially only indudble cydo-oxygenase-2 
30 (COX-2) according to Claim 23 wherein said cydo-oxygenase-2 (COX-2) therapeutic ICso 
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potency of safd inhibit ly compound Is at least 20 fold orealer than said cydo-oxygenase-l 
(COX-1) therapeutic ICfio potency thereof; wherein one of X and Y is H and the other is 
methyl; and wherein when both resulting enantiomeis are present, WCS) enantiomer is 
present in amount of at least 75%. 

25. A method of selectively InhlblOno substantially only inducible cydo-oxygenase-2 
(COX-2) according to Claim 23 wherein for Fomnula 0). for R^. " = 1« o"® of X or Y Is H 
and the other is methyl, and A is hydroxy, (Ci ^alkoxy, or amino; is chloro or 
trifluoromethyl; and Is H, methyl, acrtyl. benzoyl, or acetyloxy. 

26. A method of selectively inhibiting substantially only Inducible cyclo-oxygenase-2 
(COX.2) according to Claim 25 wherein when both resulUng enantlomers are present (+)(S) 
enantiomer is present in amount of at least 99%. 

15 27- A method of seledh/ely Inhibiting substantially only indudWe cyclo-oxygenase-2 

(COX-2) according to Claim 24 wherein said cydo-oxygenase^2 {COX-2) therapeutic IC50 
potency In said member is at least 50 fokJ greater than said cyclo^xygenase-1 (COX-1) 
therapeutic ICso potency in said memt)er. 

20 28. A method of selectively inhtblling substantiaUy only indudWe cydo-oxygenase-2 

(COX-2) according to Claim 27 wherein said cydo-oxygenase-2 (COX-2) therapeutic IC50 
potency In said member Is at least 75 fold greater than said cydo-oxygenase-1 (COX-1) 
therapeutic IC50 potency in said member. 

25 29. A method of seledively inhibiting substantially only indudble cydo-oxygenase-2 

(COX-2) according to Claim 23 wherein said inhibitor is comprised entirely of (S)- 
enantiomer of 6-chlon>-a-methyl-9W-cartoazole-2-acetlc acid. 

30. A method of selectively inhibiting substantially only indudble cydo-oxygenase-2 
30 (COX-2) according to Claim 23 wherein said therapeutically effedive amount of said 
inhibitory compound Is administered to said member of said spedes Canis famiTtaris in an 
amount, expressed as mg per kg of body weight of said member per day, ranging from 
about 0.01 mgAcg/day to about 20.0 mg/kg/day. 

35 31. A method of seledively InhiblUng substantially only indudble cydo-oxygenase-2 

(COX-2) according to Claim 30 wherein said therapeutically effedive amount Is from about 
0.5 mg/kg/day to atxHit 8.0 mg/kg/day. 
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32. A method of selectivety inhibiting substantialJy only mdudWe cydo-oxy9enase-2 
(COX-2) accorcling to aaim 23 wherein said therapeutically effective amount of said 
inhil>ltor is administered locany to a site of inflammaUon In said mernber of Can^s familiaris. 

33. A method of selectively Inhibttina substantially only Inducible cyclo-oxygenase-2 
{COX-2) according to Claim 32 wherein said local administration comprises: 

A. injedion or infusion Into suitable body tissues or cavrtles of a phamiaceutical 
composftion containing said inhibitor in suitable liquid form for delivering said Inhibitor by 
local adminlslration which is Intraarterial, intraarticular, intrachondrial. intracostal. 
Intracystic. intra- or transdermal, intrafasicular. Intraligamentous, intramedulary, 
intramuscular, intranasal, intraneural, intraocular, /.e.. opthalmic administration, intraosteal, 
intrapehnc. intraperlcardial, intraspinal, intrastemal. intrasynovial. intratarsal, or intrathecal; 
including components which provide delayed-release. controlled-release. and/or sustained- 
release of said inhibitor into said local site of inflammation; where said inhibitor Is: 

1 . contained in solution as a solute; 

2. contained In the discontinuous phase of an emulsion, or in the discontinuous 
phase of an inverse emulsion which inverts upon injection or infusion, said emulsions 
containing suitable emulsifying agents; or 

3. contained in a suspension as a suspended solid in colloidal or mlcroparticulate 
form, said suspension containing surtat>le suspending agents; 

B. Injection or infusion of a pharmaceutical composition containing said inhibitor 
in suitable liquid fomi to serve as a depot for delivering said inhibitor to said local sHe of 
inflammation; wherein said composition provides storage of said inhibitor and thereafter 
delayed-, sustained-, and/or controlled-release of said inhibitor into said local site of 
inflammation; or 

C. instillation, inhalation or Insufflation of a pharmaceutical composition 
containing said inhibitor in suitable solid fomn for delivering said Inhibitor to said local site of 
inflammation, where said inhibitor is: 

1. contained in a solid implant composition which is installed In said local she of 
inflammation, said composition optionally providing delayed-, sustained-, and/or controlled- 
release of said inhibitor to said local site of inflammation; 

2. contained in a particulate composition which Is Inhaled into a local site of 
inflammation comprising the lungs; 

3. contained in a particulate composition which Is blown into a local site of 
inflammation, where said composition optionally provides delayed-, sustained-, and/or 
controlled-release of said inhibitor to said local site of inflammation. 
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34. A method of selectively InhibHlno subslanUally only Inducible cydo-oxygenase-2 
(COX-^ accortlng to Claim 33 wherein said InhlbKor comprises (S)-enanUomer of e-cWoro- 
armethyl-9H-cart)azole-2-acetlcacid. 

35. A method of treating or preventing pain and Inflammatory processes and diseases 
according to Claim 23 wherein said therapeuUcaBy effective amount for treating pain and 
inflammation of said inhibitor is administered systemlcally to said member of Canis 
famWarts. 

36. A method of treating or preventing pain and Inflammatory processes and diseases 
according to Claim 35 wherein said systemic admlntetraUon comprises: 

A. injection or infusion Into suitable body tissues or cavities of a pharmaceuUcal 
composition containing said inhibitor in suitable liquid form for delivering said inhibitor by 
systemic administration which Is intraarterial, intra- or tninsdemial. subcutaneous, 
intramuscular, intraspinal. Intrathecal, or intravenous, where said InhlWtor is: 

1 . contained in solution as a solute; 

2. comained In the discontinuous phase of an emulsion, or an inverse emulsion 
which inverts upon injection or Infusion, said emulsions containing suitable emulsifying 
agents; or 

3. contained in a suspension as a suspended solid in colloidal or mlcroparticulate 
fomi. said suspension containing suKable suspending agents; 

B. injection or infusion into suitable body tissues or cavities of a pharmaceutical 
composition containing said inhibitor in suitable liquid form to serve as a depot for 
delivering said inhibitor by systemic administration, wherein said composiUon provides 
storage of said inhibrtor and thereafter delayed-, sustained-, and/or controlled-release of 
said inhibitor for systemic distribution; 

C. insUllation. inhalation or insufHation into suitable body tissues or cavities of a 
phamiaceutical composition containing said inhibitor in surtable solid fomi for delivering 
said inhibitor, where said inhibitor is: 

1. contained In a solid implant composition which is Installed into suitable body 
tissues or cavities, said composition providing delayed-, sustained-, and/or controlled- 
release of said inhibitor, 

2. contained in a particulate composition which is inhaled into the lungs; 

3. contained in a particulate composition which is blown into suHable body tissues or 
cavities, where said composition optionally provides delayed-, sustained-, and/or controlled- 
release of said inhll>itor: or 
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D. ingestion of a phannaceutlcal composWion oontalnino saW inhlMor m suHaWe soOd or 
liquid fonn for peroral deliveiy of said inhibitor, where said inhibitor is: 

1. contained in a solid dosage form: or 

2. contained in a liquid dosage form. 

37. A method of selectively inhibiting substantially only Inducible cydo-oxygenase.2 
(COX-2) accoiding to Claim 33 wherein said inhibitor comprises (S)-enantlomer of 6-chloro- 
a-methyl-9H<art>azole-2-acetic add. 

38. A phamiaceuUcal composition for treating or preventing pain and inflammatory 
processes and diseases in a member of the species Canis famHiaris in need of such 

treatment, comprising: 

A. a therapeutically effective amount for treating pain and inflammation, of an 
Inhibitor of cyclo-oxygenase-2 (COX-2) for which therapeutic IC» potency in said member 
Is at least 20 fold greater than cyclOK»cygenase-1 (COX-I) therapeuUc IC* potency in said 
member wherein said inhibitor Is a member selected from the group of antWnflammatoiy 
compounds consisting essentially of salicylic add derivatives; p-amlnophenol derivatives; 
indole and indene acetic adds; heteroaryl acetic adds; arylpropionic adds; anthranlllc 

adds: enolic adds; and alkanones; and 

B. a pharmaceutically acceptable carrier therefor. 

39. A pharmaceutical composition acconling to Claim 38 comprising: 

A. a therapeutically effecth/e amount for treating pain and Inflammation of an 
inhibitor of cydo-oxygenase-2 (COX-2) for which therapeutic ICm potency In said member 
is at least 50 fold greater than cyclo-oxygenase-l (COX-1) therapeutic ICso potency in said 
member comprising a compound of the formula: 




Formula 0): 

wherein: 
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25 



30 



"{It" 



n 



where A is hydroxy. (C, - C-,)alKoxy. amino, hydtoxyamino. moncKC, .C2)alkylamino. dl- 
(C, .C2)alkylamino: X and Y are IndependenUy H or (Ci - C2)alkyl: and n Is 1 or 2: 
R* ishatogen. (Ci-Ca)alkyl. trifluoromethyl, ornHro; 

5 R« is H: (C, - C2)alkyl; phenyl or phenyKCi - C2)alkyl. where phenyl is optionally mono- 
substituted by fluoro or chloro: .C{=0)-R. where R Is (C - cyalkyi or phenyl, optionally 
mono-substttuted by fluoro or chloro; or -C(=0)-0-R' . where R' Is (Ci - Cjjallcyl: 
where X and Y are different. (-)(«) and WCS) enantiomets thereof; and all phannaceutlcally 
acceptable salt forms, prodmgs and metabolites thereof which are therapeutically active for 

10 treating or preventing pain and inflammation. 

40. A pharmaceutical composition according to Claim 39 wherein one of X and Y is 
H and the other is methyl; and wherein when both resulting enantlomers are present. (+)(S) 
enantiomer Is present in amount of at least 75%. 

15 

41 . A pharmaceutical composition according to Claim 40 wherein for Formula (1). for 
R^ n = 1. one of X and Y is H. and the other Is methyl, and A Is hydroxy. (Ci - Cj) alkoxy. 
or amino; R' Is chloro or trifluoromethyl; and R» Is H. methyl, acetyl, benzoyl, or aoetyloxy. 

20 42. A pharmaceutical composition according to Claim 41 wherein when both resuHIng 

enantiomers are present. (*)(Si enanUomer is present in amount of at least 99%. 

43. A phamiaceutical composition according to Claim 42 wherein said inhibitor is 
comprised entirely of (S)-enantjomer of 6-chloro-a-methy»-9^*<art)azole-2-acetic add. 



44. A phamiaceutical composition according to Claim 43 wherein said therapeutically 
effective amount of said Inhibitor is administered to said member of said species Canis 
famiHaris In an amount, expressed as mg per kg of body weight of sakJ member per day, 
ranging from about 0.01 mg/kg/day to about 20.0 mgflcg/day. 

45. A pharmaceutical composftlon according to Claim 44 wherein said therapeutically 
effective amount is from about 0.5 mg/kg/day to about 8.0 mg/kg/day. 



46. A pharmaceutical composition for treating or preventing pain and inflammatoiy 
35 processes and diseases in a member of the species Canis fandfiaris in need of such 
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treatment. by selectively inhiblUno substantially only Inducible cycl<M)xyoenase.2 (COX-2). 
with substantially no InhibHion of oonespondino constituBve cycUMixygenase-l (COX-I). 
and thereby tieatino or preventing pain and Inflammatory processes and diseases 
associated therewith in said member comprising a phamtaceuticaliy acceptable earner 
together with a therapeutically effective amount for treating pain and Inflammation, of an 
antwnflammatory InhiWlor of cyckM,xygenase-2 (COX-2) comprtsing a compound of the 
formula: 




Formula 0): 

10 wherein: 



X 



R2 is C— -&-A 



o 



where A is hydroxy. (C, - COalkoxy. amino, hydroxyamino. mono.(C, -C^alkylamino. dl- 
(C, -CJaDcylamino; one of X and Y is H and the other Is (C - CJalKyl; and n is 1 or 2; 
r" is halogen. (C, - C3)alkyl, trlfluoromethyl. or nitro; 

15 R» is H- (C, - Cjallcyl; phenyl or phenyKC - Oalkyl. where phenyl Is opUonatly mono- 
substituted by fluoro or chloro; -C(=0)-R. where R Is (C, - CJallcyl or phenyl, optionally 
mono-substituted by fluoro or chloro: or -C(=OH>R^ . where R' Is (C, - C2>amyl: 
wherein {+)(S) enantiomer is present in amount of at least 75%; and all pharmaceuMcally 
acceptable salt fom«. prodmgs and metabolites thereof which are therapeutically active for 

20 treating or preventing pain and inflammation. 

47. A phannaceutlcal composition according to Claim 46 wherein for Fonnula (I), for 
r2 n = 1 one of X and Y is H. and the other is methyl, and A Is hydroxy. (C, - C^ alkoxy. 
or amino: R« is chloro or triflucrornethyl; and R« is H. methyl, acetyl, benzoyl, or acetyloxy. 

25 

48. A phannaceutlcal composition according to Claim 47 wherein (+)(S) enantiomer 
is present in amoum of at least 99%. 

49. A phannaceutlcal composition according to Claim 48 wherein said inhibitor Is 
30 comprised entirely of (+)(S>^nanUomer of 6K*loroK.-methyl-9H<arbazole-2-acetic add. 
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50. A phamiaceuUcal composition accoiding to Claim 49 wherein said therapeutically 
effective amount is from about 0.5 mofltoAlay to about 8.0 mgAcg/day. 

5 51 A pharmaceutical composition according to Clairh46 in a sustained-release oral 

composition dosage torn which Is long-acting and provides inhlbHor activity for up to a 
week or more. 

52. A pharmaceutical composition according to Claim 46 in a long-acting Implant or 
10 depot dosage form which provides inhlbftor activity for up to a month or more. 

53 A pharmaceutical composition accoiding to Claim 46 wherein said anti- 
inflammatory inhibitor is pmvlded in a dosage form suitable for systemic administration in 
suitable liquid form by: 

15 A injection or infusion which is intraarterial. Intra- or transdermal, 

subcutaneous, intramuscular, intraspinal. Intrathecal, or intravenous, wherein said InhlbHor 

1 is contained In solution as a sdute: 

2 is contained in the discontinuous phase of an emulsion, or the discontinuous 
phase of an Inverse emulsion which inverts upon Injection or Infusion. sakJ emulsions 

20 containing suitable emulsifying agents; or 

3. is contained in a suspension as a suspended solid In colloidal or microparticulate 

form, said suspension containing suttable suspending agents; 

B. Injection orinfusion into suftable body tissues or cavities as a depot, wherein 

said composrtlon provides storage of said InhlbHor and thereafter delayed-, sustained-. 
25 and/or controlled-release of said InhlbHor for systemic distribution: 

C. InstUlatlon. inhalation or insufflation into suitable body tissues or cavities in 
suHaWe solid form, where said inhibitor 

1 . is contained in a solid implant composrtlon providing delayed-, sustained-, and/or 

controlled-release of said inhiWtor, 
30 2. is contained in a particulate composition to be inhaled Into the lungs; or 

3. is contained In a particulate composition to be blown Into said surtaWe body 
tissues or cavities, wherein said composition optionally provides delayed-, sustained-, 
and/or controlled-release of said inhibitor, or 

D. Ingestion In suitable solid or liquid fomi for peroral delivery of said Inhibitor. 

35 where said InhlbHor 

1 . is contained In a solid dosage form; or 

2. is contained in a liquid dosage form. 
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54. A phannaceuUcalcomposHionaccoidlng to Claim 53 Wherein said dosage forms 
comprise suppositories; solid peroral dosage forms selected from the group consistlrig of 
delayed-releasetaWets. capsules, caplets. lozenges, troches, and muttlpaitlculates: enteric- 
coated tablets and capsules v<hlch prevent release and absorption In the stomach of said 
member being treated to fadlftate delivery distal to the stomach of said member, sustained- 
release oral tablets, capsules and micropartlculates which provide systemic delivery of said 
inhibitor in a controlled manner over at least a 24^hour period: a chewaWe or IngestiWe oral 
tablet: a unrt dose packet sachet, a suspension made from said unit dose packet sachet, a 
powder for oral suspension, or an oral suspension per se; a fast-dissolving taWet: 
encapsulated solutions; an oral paste; a granular fonn incorporated In or to be Incorporated 
in saiti member's food; and a palatable chewaWe lorn In which saM inhibitor is consumed 
along with sakl palatable chewable fomi. or is delivered by leaching from said chew, which 
is not consumed, during mastication by said member being treated: and liquid peroral 
dosage fomis selected from the group consisting of solutions, suspensions, emulsions, 
inverse emulsions, elixirs, extracts, tinctures, and concentrates. 

55. A pharmaceutical composition accorting to Claim 54 wherein said dosage forms 
are fomiulated to be administered directly to sakl member being treated, or to be added to 
said member's drinking water. 

56. A phannaceutlcal composHion according to Claim 55 wherein said concentrate Is 
added first to a given amount of water, from which an alkjuot amount may be withdrawn for 
administration direcUy to sakl member or addiUon to said member's drinking water. 

57. A pharmaceutical composlUon according to Claim 46 wherein saW anti- 
inflammatory inhibitor is provkJed in a dosage form suitable for local administration to a site 
of inflammation wherein: 

I. saM dosage form is in suHable WquUi form for delivering said Inhlbrtor by: 

A. InjecUon or infusion into a local site of Inflammation, which is Intraarterial. 

intraarticular, Intrachondrial. intracostal. intracystic. intra- or transdermal, intrafasicular. 

intraligamentous, intramedulary. Intramuscular, intranasal, intraneural, intraocular. i.e.. 

opthalmic administration, intraosteal. intrapelvk;. Intrapericardial. intraspinal, intrastemal. 

intrasynovial. Intratarsal. or Intrathecal: where sakl inhibitor Is contained: 
1. in solution as a solute; 
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2. In the discontinuous phase of an emulsion, or the discontinuous phase of an 
inverse emulsion which Inverts upon InjecUon or Infusion, said emulsions containing 
suitable emulsifying agents; or 

3. in a suspension as a suspended solid in colloidal or microparticulate fomn, 
said suspension containing suitat)le suspending agents; or 

B. injection or Infusion as a depot for delivering said Inhibitor to said local 
site of inflammation; wherein said composition provides storage of said Inhibitor and 
thereafter delayed-, sustained-, and/or controlled-release of said Inhibitor Into said local site 
of inflammation, and wherein said composition also Includes components which ensure that 
said inhibitor has predominantiy local activity, with insignificant systemic canyover activity; 
or II. said dosage fomi is In suitable solid fomi for delivering said inhibitor by: 

A. instillation, Inhalation or insufflation to said local site of Inflammation. 

where said inhibitor is contained: 

1 . in a solid implanl composition which is installed in said local site of 
inflammation, said composition optionally providing delayed-, sustained-, and/or 
controlled-rBlease of said inhibitor to said local site of Inflammation; 

2. in a particulate composition which is inhaled into a local site of inflammation 

comprising the lungs; or 

3. in a particulate composition which is blown Into a local site of inflammation, 
where said composition comprises components which ensure that said inhibitor has 

predominantiy local activity, with insignificant systemic carryover activity, and optionally 
provides delayed-, sustained-, and/or cont^olIec^ release of said inhibitor to said local site of 
inflammation. 

58. A method of treating or preventing inflammatory processes and diseases 
according to Claim 2 wherein said inhibitor is used in combination with one or more other 
therapeutically active agents: 

A. where a Joint has become seriously inflammed and infected at the same time by 
bacteria, fungi, protozoa, or virus, said Inhibitor is administered in combination with one or 
more antibiotic, antifungal, antiprotozoal, or antiviral therapeutic agents; 

B. where a multi-fold treatment of pain and inflammation is desired, said inhibitor is 
administered in combination with inhibftors of ottier mediators of Inflammation, comprising 
one or more members selected from the group consisting essentially of: 

1. NSAIDs; 

2. Hi -receptor antagonists; 

3. klnin-Bi - and B2 -receptor antagonists; 
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4. prostaglandin inhibitors selected from the group consisting of PGO. PGF- 
PGb aroJ PGE-rooeplor antagonists; 

5. thromlwxane A2 CTXA2-) intiil)itor5; 

6. 5- and 12-lipoxygenase inhil)ltors; 

7. leulcotriene LTC4 LTD4a.TE4 and LTB4 -inhibitors; 

8. PAF-receptor antagonists; 

9. gold in the form of an aurothio group together with one or more hydrophilic 

groups; 

10. immunosuppressive agents selected from the group consisting of 
cydosporine. azathioprine. and methotrexate; 

11. anti-inflammatory glucocorticoids; 

12. pentctllamlne; 

13. hydroxychloroquine; 

14. anti-gout agents siected from the group consisting of colchicine; xanthine 
oxidase inhibitors selected from allopurinol; and uricosuric agents selected from 
prot>enecid. sulfinpyrazone, and benzbromarone; 

C. where older dogs are being treated for disease conditions, syndromes and 
symptoms found in geriatric dogs, said inhibitor is administered in combination with one or 
more members selcted from the group consisting essentially of: 

1 . cognitive therapeutics to counteract memory loss and impaimient; 

2. anti-hypertensives and other cardiovascular drugs intended to offset the 
consequences of atherosderosis. hypertension, myocardial Ischemia, angina, congestive 
heart failure, and myocardial Infarction, selected from the group consisting of: 

a. diuretics; 

b. vasodilators; 

c. p-adrenergic receptor antagonists; 

d. angiotensin-ll converting enzyme inhibitors (ACE-inhibitors). alone or 
optionally together with neutral endopeplidase inhibitors; 

e. angiotensin II receptor antagonists; 

f. renin inhibitors; 

g. calcium char^nel blockers; 

h. sympatholytic agents; 
I. aradrenergic agonists; 

j. a-adrenergic receptor antagonists; and 
k. HMG-CoA-reductase inhibitors (anti-hypercholesterolemics); 
3. antineoplastic agents selected from: 
a. antimitotic drugs selected from: 
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I. vinca alkaloids selected from: 
[1] vinblastine, and 
PI vincristine: 

4. growth hormone secretaflOQues; 

5. strong analgesics; 

6. local and systemic anesthetics; and 

7. H2 -receptor antagonists and other gastroprotedwe agents. 

59. A method of selectively inhit>iting substantially only inducible cyclo-oxygenase-2 
(COX-2) according to Claim 23 wherein said inhibitor Is used in combination with one or 
more other therapeutically active agents: 

A. where a joint has become seriously inflammed and infected at the same time by 
bacteria, fungi, protozoa, or virus, said inhibitor is administered in combination with one or 
more antibiotic, antifungal, antiprotozoal, or antiviral therapeutic agents; 

B. where a multi-fold treatment of pain and inflammation Is desired, said inhibitor Is 
administered in combination with inhibitors of other mediators of inflammation, comprising 
one or more members selected from the group consisting essentially of: 

1. NSAIDs; 

2. IHi -receptor antagonists: 

3. kinir>-Bi - and Bj -receptor antagonists: 

4. prostaglandin inhibftors selected from the group consisting of PGD-. PGF- 
PGI2 and PGE-receptor antagonists; 

5. thromboxane A2 (TXA2-) inhibitors: 

6. 5- and 12-lipoxygenase inhibitors; 

7. leukotriene LTC4 LTD4n-TE4 and LTB4 -inhibitors; 

8. PAF-receptor antagonists; 

9. gold in the form of an aurothio group together with one or more hydrophilic 

groups; 

10. immunosuppressive agents selected from the group consisting of 
cyclosporine. azathioprine. and methotrexate; 

1 1 . anti-inflammatory glucocorticokls; 

12. penicillamine; 

13. hydroxychloroquine; 

14. anti-gout agents sleeted from the group consisting of colchicine; xanthine 
oxidase inhiWtore selected from allopurinol; and uricosuric agents selected from 
probenecid, sulfinpyrazone, and l>enzbromarone; 
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C where older dogs are being treated for disease conditions, syndromes and 
symptoms found In geriatrtc dogs, said inhibrtor is administered In combination with one or 
more members selcted from the group consisting essenOally of: 

1 . cognitive therapeutics to counteract memory loss and impairment; 

2. anti-hypertensives and other cardiovascular dnigs Intended to offset the 
consequences of atherosclerosis, hypertension, myocardial Ischemia, angina, congestive 
heart failure, and myocaixllal Infarction, selected from the group consisting of: 

a. diuretics; 

b. vasodilators; 

c. p-adrenergic receptor antagonists; 

d. angidensin-ll converting enzyme inhibitors (ACE-lnhibitors). alone or 
optionally together with neutral endopepUdase Inhibitors; 

e. angiotensin II receptor antagonists; 

f. renin inhibitors; 

g. calcium channel l>lockcrs; 

h . sympatholytic agents; 

1 . aradrenergic agonists; 

j. a-adrBnergic receptor antagonists; and 

k. Hiy^G-CoA-reductase inhibitors (anli-hypercholesterolemlcs); 

3. antineoplastic agents selected from: 
a. antimitotic drugs selected from: 

I. vinca allcaloids selected from: 
[1] vinblastine, and 
[2] vincristine; 

4. growth hormone secretagogues; 

5. strong analgesics; 

6. local and systemic anesthetics; and 

7. H2 -receptor antagonists and other gastroprotective agents. 

60. A phamiaceuticalcomposrtion according to Claim 38 comprising said inhibitor in 
combination with one or more other therapeutically active agents selected from the group 

consisting essentially of: 

A. anti-infectious agents comprising one or more antibiotic, antifungal, antiprotozoal. 

or antiviral therapeutic agents; 

B. inhibitors of other mediators of inflammation, comprising one or more members 
selected from the group consisting essentially of: 

1. NSAlDs: 
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2. Hi -receptor antagonists; 

3. Wnin-Bi - and Bj -receptor antagonists; 

4. prostaglandin inhibttors selected from the group consisting of PGO. PGF- 
PGl2 and PGE-receptor antagonists; 

5. thromboxane Aj {TXA2-) inhibitors; 

6. &- and 12-ltpoxygenase lnhit>itors; 

7. leukolrtene LTC4 % LTD4rt.TE4 and LTB4 -InhlbHors; 

8. PAF-receptor antagonists; 

9. gold in the lorn of an aurothio group together with one or more hydrophilic 

groups; 

10. immunosuppressive agents selected from the group consisting of 
cyciospoflne, azathioprlnc. and methotrexate; 

11. antMnflammatory glucocorticoids; 

12. penidilamine; 

13. hydroxychioroquine; 

14. anti^out agents sleeted from the group consisting of colchicine; xanthine 
oxidase inhibitors selected from ailopurinoi; and urteosurlc agents selected from 
probenecid, sulfinpyrazone, and benzbromarone; 

C. therapeutic agents for the treatment of geriatric dogs comprising one or more 
members selcted from the group consisting essenUally of: 

1 . cognitive therapeutics to counteract memory loss and impairment; 

2. anll-hypertensivcs and other cardiovascular drugs intended to offset the 
consequences of atherosclerosis, hypertension, myocardial Ischemia, angina, congestive 
heart failure, and myocardial infarction, selected from the group consisting of: 

a. diuretics; 

b. vasodilators; 

c. ^adrenergic receptor antagonists; 

d. angiotensin-ll converting enzyme inhibitors (ACE-inhibitors). alone or 
optionally together with neutral endopeptldase inhibitors; 

e. angiotensin II receptor antagonists; 

f. renin inhil)itors; 

g. calcium channel blockers; 

h. sympatholytic agents; 

I. aradrenergic agonists; 
j. a-adrenergic receptor antagonists; and 
k. HMG-CoA-reductase inhibitors (anti-hypercholesterolemics); 
3. antineoplastic agents selected from: 
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a. antimitotic doigs selected from: 
I. vinca alkaloids selected from: 
[1]vint^astine. and 
PI vincristine; 

4. growth homione secretaQogues; 

5. strong analgesics; 

6. local and systemic anesthetics; and 

7. Hz -receptor antagonists and other gastroprotective agents. 

61 A phannaceutical composition according to Claim 46 comprising said Inhltxtor in 
combination with one or more other therapeutically active agents selected from the group 

consisting essenUally of: 

A. anti-infectious agents comprising one or more antibiotic, antifungal, antiprotozoal. 

or antiviral therapeutic agents; 

B. inhibitors of other mediators of mnammation. comprising one or more members 

selected from the group consisting essentially of. 

1. NSAIDs; 

2. Hi -receptor antagonists; 

3. kinin-Bi - and B2 -receptor antagonists; 

4. prostaglandin Inhibitors selected from the group consisting of PGD-. PGF- 
PGI2 and PGE-receptor antagonists; 

5. thromboxane A2 CTXA2-) inhibitors; 

6. 5- and 12-lipoxygenase inhibitors; 

7. leukotriene LTC4 LTD4n-TE4 and LTB4 -inhibitors; 

8. PAF-receptor antagonists; 

9. goki in the form of an aurothio group together with one or more hydrophllic 

groups; * 

10. immunosuppressive agents selected from the group consisting of 

cyclosporlne. azathioprine, and methotrexate; 

1 1 . artti-inflammatory glucocorticoWs; 

12. peructllamine; 

13. hydroxychloroquine; 

14. anti-gout agents sleeted from the group consisUng of colchicine: xanthine 
oxkJase inhlWtors selected from allopurinol; and uricosuric agents selected from 
probenecid, sulfinpyrazone, and benzbromarone; 

C. therapeutic agents for the treatment of geriatric dogs comprising one or more 
members selcted from the group consisUng essenUally of: 
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1 . cognWve therapeutics to counteract memory loss and impairment; 

2 antHhypeitenslves and other cardiovascular drugs intended to offset the 
consequences of atherosclerosis, hypertension, myocardial ischemia, angina. congesUve 
heart failure, and myocardial infarction, selected from the group consisting of: 

a. diuretics; 

b. vasodilators; 

c. p-adrenergic receptor antagonists; 

d. angiotensin-ll converting enzyme inhibitors (ACE-lnhibitors). alone or 
optionally together with neutral endopeptidase inhibitors; 

e. angiotensin II receptor antagonl^; 

f. renin Inhibitors; 

g. calcium channel blockers; 

h. sympatholytic agents; 
I. aj-adrenerglc agonists; 

J. a-adrenergic receptor antagonists; and 

k. HMG-CoA-reductase inhlbftors (anti-hypercholesterolemics); 

3. antineoplastic agents selected from: 
a. antimitotic dnigs selected from: 

1. vinca atlcalokSs selected from: 
[1] vinblastine, and 
[2] vincristine; 

4. growth hormone secretagogues; 

5. strong analgesics; 

6. local and systemic anesthetics; and 

7. H2 -rrceptor antagonists and other gastroprotective agents. 

62. A package suitable for use in commerce for the therapeutic treatment or 
prevention of pain and inflammation processes and diseases in a member of the species 
Cants famifiaris In need of such treatment, comprising: 

A. a suitable container optionally In the form of an outer package and an inner 
container removably housed therein; 

B. a suitable dosage form, enclosed in sakl container, of a compound of the formula: 
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Formula 0): 



wherein: 
R2 is 



5 where A IS hydroxy. (C, - C^alkoxy. amino, hydroxyamlno. mon.^(Ci ^alkylamlno. 
(C, -C^alkylamino; one of X and Y Is H and the other is (C, - C )allcyl: and n is 1 or 2; 
r' is halogen. (C, - Ca)allcyl. trifluoromethyl. or nitro; 

R« is H (C, - C^alkyi: phenyl or phenyKCi - C^alkyl. where phenyl is optionally mono- 
sut«tltuted by fluoro or chlom; -C(=0)-R. whe,« R Is (C, - C^alkyl or phenyl, optionally 
10 mono-substituted by fluom or chloro; or -C(=OH>-R^ . where R^ Is (C, - CJalkyI: 

wherein W(S) enarrtlomer is present in amount of at least 75%: and all pharmaceuticalty 
acceptable salt fom«. prodnigs and metabolites thereof which are therapeutically active for 
treating or preventing pain and Inflammation; 

C printed instmcUonal and infofniatlonal material associated with said container. 
15 which is attached to said container, enclosed In said container, or displayed as an Integral 
part of said container, said instructional and infomnational material staUng in words which 
convey to a reader thereof of onlinary sKill in the art that said therapeutic agent comprising 
said compound of Fom^ula 0). when administered to said member to be treated, effectively 
inhibits cyclo-oxyoenase-2 (COX-2) induced at an existing or expected site of pain and 
20 inflammation in said dog. thereby treating or preventing said pain and Inflammation which 
would othenvlse result therefrom, and that said therapeutic agent when thus administered 
selectively Inhibits only cycl<M,xyoenase-2 (COX.2) in that it causes substantially no 
inhibition Of constitutive cyd(M)xygenase (COX-1) In said member, whereby undesirable 
gastrointestinal and other adverse effects resulting from substantial Inhibition of cydc 
25 oxygenase-1 (COX-1). are largely avoided in effectively most said members. 

63 A package according to Claim 62 wherein saW oral dosage form is a 
chewable or ingestible oral tablet, a unit dose packet sachet, a suspension made from a 
unit dose packet, a powder for oral suspension, or an oral suspension per se. 
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^g^«^TR^CT OF THf piSCLQSURE 

TreaWng or p«venUnfl Inflammatoiy processes and diseases In dogs by administering 
an inhibitor of cyclo^enase.2 (COX.2) fbr which thenipeuUc IC» potency m the dog te 
at least 20 fold gieater than cydo^xygenase-l (COX-1) therapeutic IC» potency In saKl 
dog- the inhibitor is a member selected from the group of antWnflammaton^ compounds 
consisUno essentially of salicylic add derivatives, p^minophenol derivatives, indole and 
indene acetic ackte. heteroaiyl aceUc adds, arylpropionic adds, anthranlllc adds, enolic 
adds, and allcanones: the Inhibitor in particular Is comprised of (♦)(S)^antiomer of 6- 
chloro-a-methyl-9H-caft>azole-2-acelic add. 
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